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(57)Abstract: 

PURPOSE: To hold and track an arrived beam stably at a high 
speed even when the S/N of each antenna element is 
comparatively low by providing plural numbers of quasi- 
synchronization detection circuits and amplitude phase 
difference correction circuits respectively to the controller. 
CONSTITUTION: A down-converter 3 in a reception module 
RM-i uses a signal from an oscillator 1 1 to convert a received 
signal and the converted signal is fed to a quasi- 
synchronization detection circuit QD-i via an A/D converter 
AD-i. The circuit DQ-i uses a signal from an oscillator 12 to 
apply quasi- synchronization detection to an intermediate 
frequency signal after A/D conversion to obtain orthogonal 
base band signals 11, Qi and they are fed to an amplitude 
phase difference correction circuit PC-i and its adjacent 
circuit PC-(i+1). The circuit PC~i uses signals Ii-1 f Qi— 1 
relating to an antenna element A— (i— 1 ) adjacent the signals Ii, Qi to calculate a phase 
difference estimate value among adjacent antenna elements and a reception signal intensity in 
each of antenna elements A1-AN and applies amplitude phase correction processing to the 
element Ai. The base band signals are synthesized in phase by an in-phase synthesis circuit 
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im*m 1 ] Bfi£©EWBttT?i£S? bT3£S£ftfe}t 
^©Tl'-Zyx^Cf&M^&tC;^-^ 1M7V-7 

2 o©fi&'<—.a't> Kffll^CStftU ±E« 

^CDT >^^-«? <D o 2 o©7> >^7-5ft?RS ©§{g 

t-£^£©^i ©«&££& 2 ©i&afcftffloT, ±ib&2-o 

© 7 >^ ^-^?P^©SfHfS^©{4fflM©IE3fefl 4: StSM 
fitCDSIt ttfid-T 4±ESS 2 ©W±©^ 2(D=r-*> £±13 

^2o©7>^^-^?ra©s®f§^©&fflM©^sfai: 

6filItt©*CJfc0!|-*-S±E* 1 ©ttl±©£ 1 ©^-* 
iiSrfflV^fe 2 x 2©gg|fT?UT-*U ±E*»£ilfc* 
2 0©!$^- Kff-?-ta-5t>T±IB^ 1 ©f^— 

* t±mm2(DT-t tzmwis, tmmnzntzm i 
©^-* 2 ©t 1 -^ t s-en-enwsoeaHKs 

±t33$2fifc^ 1 ©^-* £±!33&2ftfc3l 2 ©7 s 
-*fcfc*^T±EaaftfT?iJfflS*fcit*U ±f3tf 

&2o©7> 7 i ^f!i?IH©gfifS^ftlRlffl'fbU ±IB|H] 

Wb * nfe«^©sft ft^- * Kffi^fia lt sit ft ^ * a 

^ z. k fti$a t -r 4 y u - 7 > t i-<d9m%&» 
im&m 2 ] ±mm.m<D%m<m* mm-sm bts/g 

±§B3$;*ftfctg 2 ©7 s -* £ fcaSr5^T±E«a©5* 
®®^#Bfflfc&4J:5&#MIEflM«£*|-*U ±fB 

tm * n&««iE(sifflscas-3 v ^t±8B«»os«s^ 
sit ft raffle b t g« *itit>-r?>ztz&®. 

t, ±H3§fil£ftfcffiIEtiifflSft±i3ffiBB#©®£|Hl 

i^io £±i3tnf * nfeM iE{i*BS ft mffifiE 
u ±8BiHi«*iiE*nfc#«iEti«ifi!car3v^±aBa 

^©Sfiffi^ft±f3#«IEtefflSe tt&ft-th Z £ ft# 

4 ] ±f3SIS©§««^ft Piffle bTSff 

ft^tr^fT?Uftffl^T±I3M^©{f^©o *>©£• 2 o 
©Sfi fi^©-5 %© i o©gfg{g^ft{fcS©§{g <§^£ 

lRlffli:&4J:-5K:SE«U ±ES£»Ufc^g»«9fc± 
f 3£& b & 5W1«^ fc ©fflt- & 5 # 2 o©g«{g^ ft PI 

m£&®t<D&mm^ifi i o t <t « * a mt z ^ c«t 

?K lijffl^^nfe 1 ocgfgfS^-fttB^I-SciiftiRf 

afc-rs»#s i i3«©Tu-T>^7-©$ijffii^?s„ 

[if #115] ±iBg&2*lfc#2o©i££^--^> 



KfS^KS"3^T±E* 1 ©x-* £±8318 2 ffl^-* 
hfttf-g-fSiSmKc, ±IB7U-7>5 1 7-©§7>^7- 

jR??*ft*ns<isn&ttta©»i©^i:» ^a^ft 
fc}Bj«-r^sm«©a»ffl©K-A©«±fcr-A©*ra 

i:^ ±ESfi«*©»Iffl«ai:fc:*-3^T* ±83*t£fc 
<@© A«|StfflS*» bT±f3& *n 

*ft*ri-4«a©K-A«**awju ±aaaj*ufca 
st©tf-AS^©^T*«x©tr-A*^faftwr?) tf- 

Afg9S^J:D*S*e-A«IM**r*8r;£a© 

bT-Afg^ftStRU ±I3»X©^-A*m«ftW-r?> 

£-A{i^ftaip©§fi{H^i:u ±iaiH¥*nfe*«i 

fr?U©3SR ft^tf £«fr5U£ m << ^ T ±83SiP©gfgfi^- 

cfBj©a«aFnfcaa»©a©e*ftHiffl<bu ±taa» 

©g{gfg-s§ ft IHIffl^ b T Sffff^" fttH^TSChft^ 

©<i^©«^u'vnc*n*ntfc«-rs«a©*jf§-c-f 
n-en±ffia»©swB«^*it«i"rsi fct«t^TjsB 

SIET S c h ft#mfr £lff$£ 1 5 ©o -fe© 1 o 

[W*S7] ±83!Sl©:r-*i:±M3!g2©:r-*ft 
ifigEt:±ffi*«iff 5U©BSRfc bT* LT±ffiKtMf 9U© 
S*&tt»U ±gBtt»b&SBfcff*J©£*&*tr*ift 

fi 1 ?iJftfflt^T±B3«i!(©gfHfS^©o *.©0f^© 1 o© 

gfgfg^ft^ < flb©a»©see^*±BBBf«© 1 o© 

gfgf§^{3|Blffi{b U ±f30f^© 1 o©gfgfg^-4:±f3 

rafflYb ztitzm.m.<D%mm*B- 1 ft ibj+i-^be gfgfg* 
ftm^-rsc^ft^^-rsf**!! 1 {;ib®©tu-t 
>^7-©feijffli^'?i < , 

nmm 8 ] ±kss i <d^-^ t±mm 2 ©^-^ ft 
isigs:±fBaa!ifT5u©s*fc bT*bT±ia*aiff?u© 

S^ftff^b, ±KfHHyfc«»ff9U©IBIi*^tr*«l 

ff 5U ft ffl V > T . 2 O ©Si ft ^ ft [BIffi<b-r S £ fc ft # 
« J: -T « 8S*S 4 Xtt 5 CE«© 71/-7 7-©«fflI 

[tf *s 9 ] ^fgfg-^ftffia©iifgfg^i; Piffl^ia 

b> ±IB«a©jMfgfg^ft^ ±HBttff^nfc#WIEffiffl 
aXtt±ElHl«MfiE*nfcft«iEttffl*«^fflUT* 

£TZ>m#m 1 75M 8 <Dr> *.© 1 -o{;|3«o©7U-r> 

^7-©W??^o 

1 0 ] 0f^©iBaff^T-3fi« Lxmmznti 

fz &> © 7 v — ? y =r i- © f&Jffl^ a fC *5 V 1 1 , 

±E7 , u-7 > >^7-©*7>7 i 7-* ; Ft-fn-eng«* 
ntzmm(D^mm^ s eti^ti^m<Dm^mmm^m 

m^©<5«38aft#1-Sfl^«iJEffl7^;i/^ftll^, ± 



(3) 



mmme>mizi£m-rz>±.mm 2 ©fi&±©tg 2 ©t^-* t 

±83§ 2 ocdt I/xt-SR? M©5fi ft ^©titfgM©&& 

fafc&ffi«ifi©«tcitfi»j-r-5±iB^ 1 ©$tfi±©!g 1 ©t* 

-*kftffl<^fc2 x 2©£&fT?UT-IIU ±I3£gl£ft 
fcg^oCjfi^-X^y KfS-^{cS-o*v-.T±fB^ 1 © 

m 1 ©^-* i:^ 2 ©t^-* i: ft ^n^nm^©e3iH 

±833&£ftfcB?ll©7 ; -*i:±B33i£;*nfeSit2 
©7 r -^^{car5^-r±I3^ff?U©^*^H-flfU ± 

rett-ff £ ft fc ^fT?ij©s^ ft ^tr s»ffjy ft ja t ^ t » 

±I3& 2 o©7'>^^?P^©SfHfS^ft|B]Wb-r 
fflfb^ak, 

±ffiiR«afb#ac <t^>T i^tafb* n&a»©goft ^ft 

1 1 ] ±I3^j£^fct> 

±i3[BjiB^b*sfc i^T^n^en^&^nfc^ 1 ©7=- 

* fc» 2 ©t 1 -^ h tS"3^T±sa«»©3« \mtm 

IBfc&SJ:5fc#»jE{^«&iW*3m©tf**« 

iiftilxfc^tft^t-rsff^lll 083«©7 , U-7' 
>^^-©$iJ®^B. 

1 2 ] ±E^fi8*®tts 
±iB7 , b-7>T-^-©EWBttCfi-5V^Tx ±83StJf^ 
®C <fc o TtfflC*ftfc*HEffiffl*ft±B3EBJBtt©BC 
@»*-B-S«tdC±83tW*nfc*liE(ftffl*ftlHl«MliE 

-r««iE*sft*e>c«i^ 

±83B?§ 1 ©#ffl*att, ±K»IE* ®C ct-^T HffittlE 

$nfc#»iE(ficfflaK:a^v^-r±Haa«©a««*ft± 

• i3ft*tiEffi*a ft r s - 1 ft#8t t -r s n^ui 1 

1 83«©r u-Z>^^-©$fJ©^So 

tit *ii 1 3 ] ±fB^ja¥®tt. 

±E|SBa<ti#acJ:t>Tttff*n&SHjMT5iJ©5BlSft« 
ttaaftff 5UftfflV^T±lffl8«fflfi ^©-5 *>©& 2 o©§ 

mm^vo *>© 1 o©g« ft ■^■ftffe^fflSfgft^t nffl 
83£& u & sftfa^ i: ©fi-e % s * 2 -o<D%{mm ft h 

±8BI3JffilE«*® k±aB» 2 ©Elffl-&ja^g!4:©JQSft 



±IBRlffl-&fi8&©»gfI^a s 1 oleics g- ■?» OS-re 
tt: «t s> pffl^-^nt 1 o©g®s^ftttWj-rs«i 
»*Sfcft<lAfccfcStt«fcrsjt#JSl 083*g©7' 
l/-y>5^©fflffl«it. 

l 4 ] ±837- u -7 >ri-<Dffltm&tt. 

msw>&mm^t.> *«*ftBrjfe©»iraft©«iST?3 

mx * 3 a 5 {c^K>**6e>titffMi-^#m^©a^<i 
©t:-A©s±t:-A©^[Di^, ±iBSftft-^©SMffl 
saRfcta-^T* ±i3a»fi©^-A«i^fift«ffL 

^ftffiij-rsv^tr-AjKja*®*:, 

±f 3£gl^a £ ±83P] Wb3M8 ©RS t »W h tis ±83 

f§-^©4»T?fiyc© t-A«isifflft^-rs t-Afi^ft^ 
tr i »> & A*^fift#-r sm£&© Aft^- 
ftaiRU ±83S*©b:-Am^{6ft#-r?>tr-A«^- 
fta*©ae«^i:-rsif-Aa^¥afcft«Ax 

fc«^©sfifi^ftiB]Wb-r?) z t ft«*k-r*w *s 

[»*S15] ±I37U-7>^^-©$iJfflI»«(±, 

±ta^fig^i§©ititi©is{cistt e. ±83a^©sfgft 

•TSIB(H«iE*SS*6CfilitfccifcftW(»i:'rsi»* 

111 0 7551 4©d*.©l-o{Cl3«6©TW— T>y^i-(D 

immn 1 6 ] ±EBBB{b*®tt % ±83^ 1 ©^-^ 

i:±83^ 2 ©t 1 -^ ftifflg£±83gg!f??U©gSil i: bT 

*bT±iBasftfT5y©B*fttt»Lx ±fiasuH/&*ai 
'rxviomm ft^trgttffyu ft « v^T±iaa»©gfS(i^- 

©a -£©ffi/£© 1 o©gfifi^fti^ < {&©ai!t©Sf8fi 

^ft±83ffi£© 1 o©a«®^C raffifbf s - £ ft#$l 

ltt*m 1 7 ] ±83IB]*|{b^gi«u ±83® 1 ©f^-* 
h±83® 2 ©^-^ fti»KC:±ffi£«!fTy!l©£*fc bT 
«bT±83^fT?iJ©S«fttf»b, ±83ff*tbfe^ 
ff5U©SSRft^ttSaftfr5USfflV^T» §2o©^ff«^ 
ftp]ffi{b-r2.ei:ft^t-r5tt*iMl 3X0:1 4CI3 
IS© T u - 7" > ^ 7-© (SiJfll^S. 

ctf*« 1 8 ] ±M7\s-7yTi-<Dmmm$.. 

i»Sfi^ft«»©a£fiil^t:HffldBf S^ME^ak, 
±83a^©^^f^g^ft^ ±83ft»*at:j; ^Tt«f*n 

±Mm<mm^®iz xix&ttzntzmHDmmimz 
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© -5 ^ © 1 o (c tBfs© 7l/-7> ^ :J-©$JfflJ^»<, 
[0 0 0 1] 

[MJSt±©*fJffl#§?] #3^1^ 7U-7>^i-©$IJ® 
[0 0 0 2] 

^ (WTn »l©fl£*0!fc^3. ) 

T^fi, 1 9fi©V^DX h 'J y7 , 7>rtl?t'i 
1 < §i?ilc 1 If on- 1 8 lo? 

©*(qj&^*-r5o ciT, 7>^^-©}giqrts&«ijap 

*W©HWEft»K *ttm LTWflEJ: < bT-2»©#|RlS- 

e> 2o©-tr>t>-— Sfi^tS^tCi !3, I'J*tr— A 
©*»HHt)6,-r, fc5-£©#ft£7>^;>-}g|qrt££ 
faW\ *WA^i!»LT*tffcH]b#falc*©ffi|qM4fc« 

[0 0 0 3] £fz, ^ 3>*;U^*»£JS^fc«S» 

T, IiJ*t-AJf^i§M©fcto©{4ffl^{±i^^ WT, 

2 cot^^fe^j -5 o ) t^mmAizxixmmzftT 

03„ £©ig2©(^0!l©;5&fc^ T\s—Ty=r-)-<D& 

7>rtI?Si:3^^^;i'-/^ffl^feWff4liI 
BS*«;U ±T©*?T?fllfflkfta£3fc«Elliy»*BlS 
g§ (VCO) ©fftfflSftWBU RIffl^J«L.T7 , l/-ai* 
£©#&&£;£, «SR?«C«a6* 
#£[IIE§T-<i*i«5£££ fc-t ©* * § k*£ft 

«*ji** s ^-rsfe», &^«©^-^^->KtB^ 
a»e>§is&*(fcffl©fcu*fTV\ -n^^tt-efflffiiE 

«f£©«IE£ff-=>T^3. £©8 2©fla6«©#8rPtt 

s^*n*fi** J ffifflaai«rTf»nfci:7 , >y^-©jsrqitt 
tte»wcs!i*t;-A©*iSQ^< ;tc40» ?u*t 

-A©#ft£»Sfe«>©1$syft-fe UTl>ft 
[0 0 0 4] 

i-ZF7U-7>ftffli^, WM^lRlKT'y^^-© 
»|qH±Sl*H* -5 fc &£§^#{£©tfctij#T- * a«ft-tr > 
ft JUNTOS**. ^^^©^W^ST'T-^T 
l^Sfc«># <©*&*?» UT#»K Z.tlifi7>Tl-<Dm 
ft#|Sl©^M©®Bkft3o d*l£(H]>8-f -5 
S&#l5feflliittfttfDftoi£^»JfrT?3 6 OJS0teb 



£fTd#, *77^;tS>WDH3K$l-fe>'tf-©J:-5fc:itft 

*©T?tt* < ^iius©^s:^ffi-r a & 

& 4«WTf «SHr >-9-©tit!B£ t> k t Jt 7 y -f + 

fci&ffi £ ft t) *SJS© «t v MfiHBi =r U x a a $ £ HUB * 

[0005] ±iBSH©t£*0y©:7:c-XK:pu-:r> 
^a*^ 5y*tr-A©*«tt4>*t>e>t , <i^»©* 

IfUtfB^TfcftfcC-tC^lRltc tr— A £|rJW £ d k * S T- £ 
M^ig©*fRlAS**n©^Xtt<gmiIiiI[Hl^M^ 

[0 0 06] £ fc N ±K» 2 ©t£*«©ffiffltfttH5Ji£© 

S»W7;i/3 - y X a *)^FSTf » S k ^ 5 ¥m*%T 
«ai«s*iaiscH!;u-rcj:offifflfflra«Biiii 

^ffd=iX^X;U— XIe]S&£ffl^TV'>-Sfc#K PJ*tT— 
A©WWfflffi(4iRmt & 5gJS©B#P^* s ^A^ t^om 

LxmmMm^om^ *^>3HWfc«t4®^©»»r 
*«ii*c*^r5&». a©7*-4'©fRj'^7i?;i/a»t 

[0007] jtaase 2 ®(se*«©ffiffl«tti*tstt*fc, 

71/-7>rt©7>rti?t^l^ lUS?^ 
D ©SfSfg^*t^«*itttfg < ft * & »s ftjR^t 
effl©it-f ^;ux U >^ ^^D-cwaSttS^ttBKkft 
t) 7" u— 7 >^^-©^#* s ^*»^nft^ k V^O ?3ffi&tf 

[0 0 0 8] *«B^©gSf]HW±©F«^«ft # 
7>^^*^©^M^*tft#«*ltA«Jt«fl«J<ffiOtt 
»Tft»]ffi«T<)»o^t:, «5SWftIgi!j^fTlDt*fc:. S 
fc^Tffi-b >-9-<5©-b >-!t^ffl^TSO*b:-A©Ji^i§M 
S^TO^i:©T-t§7'U-7' >^ ^-©$)Jffll^?*Sl>**Jffll 

[0 0 0 9] 

[»Hft»ife-rs&«>ffl*S] *«WC«5ai*i!!lg3 
«©7l/-7 > >^^-©«HBl*attt, Br£©EWBtt-ttE 
«LTJfi«*nfca»©7 , >5 l ^-SR : pA»e»ftS7*W-7 > 




n?n, 5otcit3£-r3m5£©iu©®b^2©ttk£ 

|g 2 ©5r-^ £±f3§ 2 o©T>^^-^?K©§fgfI^ 

(DtiLm&<D&&m£&mmm<Dmizttmi-z±mm i © 

W±©gl 1 <Dt-# £ ftffl^fc 2X2 ©SEiftfTJUf * 

u ±f3^^tifc&2o©it34^-^^>Kfi-^(ca 

■3^T±E35 1 ©^-* fc±H!6 2©^-* fcftitff 

±iB5«^nfe^i©^-^h 

±l33$[£ftfe?g 2 ©^-* fcfc3fr3^T±ESafcfi : aj 
Saftfr5USflJ^T\ ±ES2"0©7 > >5 l 7-3frPIIB©se 

[0 0 10] £fes lf5RI12ia*©TU-T>^^-©»J 

*ot, ±gaa»©s««^sBiffl^ LTgeM-^s 

HWrrafcSC* ±t33$t£*vfcSgl©^-*i:±f33 

ssft&is 2 ©^-* fcca^-r±E«»©sfHi 

ftfcSMIE{ftffl«CIS^T±E«»©S©e9*±E 
*«iEffiffl««WSfffl U ±E»ffiSft£«*©S<B® 

•5. gf5RII3f3*©Tl^-T>^^-©»^ffi 
tt, gf*Jl2f3®©TU-T>^^-©ftlJfflI*?St*5V-> 

i|t*n&*liEffiffl*ft±IBEffl3Ktt©iiiC|H|»gf*5 «t 
5fc±EfWSnfcMIE(M*S[a*MIIEU ±ia@» 

jam $ titz «*UEfiiffl stS"3^t ±t 3*ttfc©gfif 89 
^±§3#«iE&fflMf£ w&ti-r s - k *»« t -r * c 

[0 0 11] £fes gf*IM4f3*©TU-T>7 L ^-©$lJ 
ffll*^(±s if 1 E*©71'-7>7 1 7-©»mWiSfc: 

*^Ts ±iat»©sefi9*raffl^fi!i b-cgftft-ig-fc 
ma-rs^sc ±ffiw-»*nfcsaftfT5u©ii*ft*fr 

{m<Do*>(D 1 o©S««9Sft#©§WHi9CEIffli: 

b & S« ft 9 1 ©ffiT* & 5 & 2 o ©gfgfi 9 & Rffl-^fiK 
U ±f3fH¥, 36«aWRlffl-&j«©jDa!ft±IBH*a^J« 
»©Sffi®9#l^££4*"Cl»!>jg'f££:fc«fc?K IS] 

*B^j«*n&io©se©**a*-rscit*«faRi:-r 

[0 0 12] ii**5f3«6©7'L'-T>7 i ^-© 
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iz&^X, ±8B«»*nfc#2o©|fiX^-^-'0 Kf§ 
9fcS-5^T±E» 1 ©^-* £±f3SH 2 ©5^-* 
iH|-r£i£iiuiC, ±H37U-7>7 i 7-©&7>7 i 7-«^ 

Tf-€n*ng®*nfca»©gfi»9i:, *a*ftwje 

©M^JS©^HT-§(gT- g 5 i o {z^tb&tbbtitzB 
j«*^*ffi*©«Rfla©tr-A©*±t:-Affl5!Flqliu 

±gB*«e9©a««««i:ta-3v^T, ±t3fSf&fs© 
e-A*jMSfc»jj bT±83^tf-A*^fi^^n^n 
«■*-*««© £-A«9fca«ju ±i3m^bfea^© 

t-Afi^-©4>T**^:©fcf-A*|?.fiS:*-rs tf— Aft 
Aff^£3IlRU ±g3g7v©hr-Am^fa$r*-rSlf- 

AfH^^a^©sfSff^i:b, ±E&mc*nfc««iff?u 
©gift **tjsaftfT9!isffl v ^ T±i3a*©sfif8^(cffe 

©31^£ftfc«&©§fgfg^£|5]*IfbU ±f3a&©§ 

raffles bT§fgfg9£tB;>j-r 3 c t z&mt 

■rs. 

[0 0 13] ff#Ii6|3«4©7'l^-7'>^7-© 
IMIfiW Setts IM?lfl 1 75S 5 © 5 % © 1 o C H3«© 7 U 
-Z>^©$OT#i££:fcv>Ts ±l3IS]ffl^-r5itmj 

±ffi«»©s«fi9©«9 u^i/c-t jx-eftttfinr 
«a»©w»T?-€n-?n±BBa»©a®M-^*ii«-rs 

[0 0 14] if 5l<li 7 f3ffi©7 T y^-T"© 

<mmxm^ ss*fflicE«©7'u-7 , >r > 7-©«ij»* 

JSC*'V^Ts ±I3Sgl©7 r -*i:±i3S8 2©^-*£ifi 
»t±8BIHftffyU©5*i: bt*bT±l3^ff?'J©S 
^^H-»b, ±f3W"ffbfe^gl^U©S^^$tr^fi : 

jy*fflv^-r±ffia»©s««9©^ -fe©^© i ^>©§ 
fgff^^i^<ffe©a^©sfgfg9^±i3w^© i ^©g 
raffle b^ ±Km^o i o©^ft ft ^ £±kirj 
ffl<b^nfeffi^©sfgfg^ t -zmm-sm, bTSft fg^& 

[0 0 15] lt*I18I3«4©7U-7'>7 i 7-©f&J 
»»tttt^ ff*ia4^(±5|3«©TU-T>^7-©W 
^^t:^3V^T, ±f3^1©^-<5'i:±f3^2©7 ; - ; 5'5: 
iffi8C±ffi£iJtfTai©gSHi: bT*bT±f3^SlfT?'J© 
S^4tf»b, ±l3tmcbfc*»ff5U©S3Rft^rtrSE» 

[0 0 16] Se,C, lf5Ra9S3«6©TL'-T>7"7-© 

mtm&tts m&m i z^s 8 © a © i o ic 13®© t- u 

-T>^7-©$IJfflI^?it*3V>T, sfgfg^*a^©sfg 
fg-tt|B)tB7>iEb^ ±s3a^©^lfffi9Sx ±B3ttHt* 
ft&^iE{fi^«Xtt±IBIl«*liE*n&«fiE(SaiJil 

[0 0 17] *#gBJ{Cf*Sif**l 0f3«©TU-T> 

^7-©©j©^att, m«fflEWBttTfjfi»utafeB*n 



(6) 



1$g0¥O7-l7Oll7 



tz.mw>7 >Ti-m?i? e> & 6 7 \s - 7 yj- i- r 

Ztzib(D7\s-7> ; rj-<DfflW&a.tZ&^X, ±M7\s 

-7yT±<D&7y^i-m*x-*ti?n&mi?tifz.)mL 
©§fi<i^£ ?n?ti&m<Djmfmm*i *m ^ x 

i-^fs<D^mm *§© mmitcDtz &© gafraj * ^ 

©^-* t±m^2-o(D7y ; ri-m : pm<n§:mm^{iL 

©m©^-*fcfcfli^fc2x2©gSlfTai-C*U ± 

i3^^nfc§2o©tt^-x^*> Kfi^a^T 

±§3Si§l©5 ; -*h±!3Sil2©:r--*i;£iWU ±13 

&t»*nfc» 1 ©^-* fcjg 2 ©^-* t **n?tim 

±833*3ftfci6l©7 s -*i:±E3« 

Srffl^Ts ±!3#20©T>7 1 ^-^ra©Sfffi^-S:[B| 

ttf b-r -s raffl{b*a t s ±aaiRifflYb^ at; «t ^ x nmt 

£ftfc«f&©gfifi^£|EDt§-&j?)c UTSfiff ^^tJB^/-r 

s t £ «a £ tz z. t *nm. t r £ . 
[0018] agg&g 1 1 fasjcT-b-Ty^^-© 
SUffli&afctx »*Sl 0I3*©TU- T>^^-©»« 
±ffi£fifrm8fcJU ±EEJfflfls*«!fc:.fcoT 

■zti^tizmzntzm i©^-^h^2©^-^h{ca 
ffi«*tu¥-r a» 1 mm^&t. ±sa* 1 ©snr*s 

C «t -3 TttJteftfc#MIEfM«C«^T±8a«*© 
5MM^S±!3&MIEffiffl«£W1£ffl-r** 1 ©#*§^ 
±«3» 1 ©»ffl*SK J;-3T»ffl*n&a»©g 

fi«9ftRiffl-&j«u-rsfi«-^fta*-rs* 1 ©raffia 

2mm<D7v-7y^±<Dmmmm.^ m>mi itsm 

tt> ±m7u-7yy L i-(Dmmr^^&^x, ±tm 
n^miz£-3xmn£ntzWiEmmz±imm.%m<D 

wi^saiE^ass&fcfli*.. ±8B»i©»ffl*a 

fct, ±I3ffiIE¥at«t^T[5l!l^MIE^nfc#ffliE{ifflg 

[ooi9] m^mi 3MM(D7u-7y7-i-(D 
titmmwiz. m&mi otm^y^y^mmm 
■c^wr, ±8B^a*afck ±t3Hfflfb*®K:j:t>-c 

H-»*nfcSHjlfT5Uffl5*S$tr3ajMTyUSffli-^T±ffi 
^©fi-f ©? *>©& 2 o©g{ifi^©5 *>© i o©§ 



©a««^*ra«-&riE-rs!B2fflraffl^*si:H ±k 

Hffl£»*«fc±E» 2 ©Kffl^«*afc©jBSS±IB 

(Bjffl^fig^cgfs/t^* 5 1 o t & 4 * -e» t> ig-r ^ i: t 
Riffl^j«#ix& i o©g«e^ftm*-r«M»* 

[0020] n&si 4mm<D7u-7'y7-± 
amm&mt£> m&m 1 o i3«© 7i/-7>r ^-©»j» 

»« tc * o "C , ±I3^«I^S t ±13 isiffi-f b* © t <dps tz 
mibh, ±M7\y-7yy L ±<D^7y^-rmi L x^n 

*ft5M«*ftfc«ft©5HBe*4:x #S«t^m^©iKlt 
^jK©36HT'Sff T $ S =t *> iz^lsbVitb htiTzMJU.-r* 

*w^©a*ffl©K-A©«±t;-A©^iRii:s ±ks 
ee-^©g«ffl«aRi:ca^ir^Tx ±Ka»ffl©if-A 
LT±aa# if- A«iwa**n*n*-r* 

«»©br-AM^ftHi*-r5v;^K-AJBfiK*Sfc N 

±I3^^ai:±f3lRlffl^b^lSi:©rati&»te>n, ±13 

v;i^-t-Ajgj«*acj:t>Tm**n&a»©if-A 

SrSiRbs ±f3»^©hT-A^ffiSr#-r?.tr-AfI^ 
^S^©§fSfi^i:-r?»t-A®^ISi:SfiS^, ±13 

ffifflt^sat* ±aattflc*n&x»fT5U©s*ftdtrS 
»fT?ijftfflc'>-c±Kaip©*«®-tt:fl!i©aKR*nfca 

m©sfSf8^^iB]fflYb-r « c tz&mt-rzo 

[0 0 2 1] §f*Iffl 5ME,m<D7U-7y^-r<D 

WtmUtiL. 8»*S 1 0 ^rM 1 4 ©d *.© 1 o£l3»© 
7 , U-7>7 l ^-©«!l»«Eat:*i«r^T^ ±l3^¥S©iS 

m^zmm-t&z. tizx-? xmmmiE-t zmmmm^m 

Z$iblzmz-tzZ£.&<tmtirZ>o 
[0 0 2 2] Sf*IIl 6f3So©7'l'-7'>7 L ;f-© 

^Jffll^Sii, ff*IBl 0CIB«©7 , l/-7 > >7-^-©»J» 

±.%m 2 ©^-^ SlS»fc±iBg»fT5U©K*fc UT« 
bT±BBas»MT9y©5l3R*tH|CU ±I3tfflCbfe^gSfT 

?o©s^ * ^tr^^fr^j * ffl v > x ±.tmm.<D &mm ^© 
3 *>©f!ifr/£© i -oogmm^zm < ffe©ai!t©sfi«^ 

^±H3Fif^© 1 o©gjgfg^CHfflYb-r5 - i: 

[0 0 2 3] »*IM1 THB^ZU-T-Vx^-© 

»^Bf±. !f*iBl 3Xtil 4B»D7l/-7>rt 
©W»3*BC*v^T, ±l3la)fflfb^|g{i, ±13^1©^ 
i:±f3^ 2 ©^-^ Sit^{3±f3^mfT?iJ©S^ i: 
UT*0T±f3^&fT^J©gSI£fi-flU ±f3tf^bfe 
^ff?"J©S^S:^tfSgifT?iJ$:ffl^T, &2o©S:ff 




[0024] 2e>ic, m^mismmcDTv-Ty^-r 
mmmmt, m&m 1 075s 1 7©?*>© 1 mcmm 

<D&mmttmM$m-tzim : *&t.. ±mmv>mm 

Xtt±E« IE#Sfc X-dZ m^MIE £ tltz &«IE{£*§§ 
fitt&*|-r6i£fi*£ffl^&h, ±E»®»ffl#Bfc.fc-3 

z&m $ n &«»©»« ®^ft *n-en±iB*t&© 7 > 

[0 0 2 5] 

ftge3n&«R©sf3©^fc*ft*n«»©Jiffl«ffi 

fi^f ftffl 0 r so t it £ -r s § 2 o©K n > h 
m^K-smrz* &^t\ ±e«»©7 , >7 i ?-* : f©5 

«ftfr?uft-€n-eiix 5^CiS2E-rsBf£©iS 1 ©$4t 

SB2©«i:;fefflVVT\ ±E& 2o©7'>5 l 7-j*?lffl©S 

{mwm<Dmm(DiE&m t smmmomK. ttm-t z ±t 3 

SB 2 ©«±©S6 2 cd^-* fc±ffi# 2 KDT^i-m? 

m(D%mm^<Dmm®&&m t &£«»&©&£ itm-r 

S±a3fg 1 ©tft±©sg 1 ©t^-* h ftffl^fc 2X2 <D$Z 
SWfWT?* Us ±ESEft£n&* 2 o©K&^-;*;n-> 

h*f§^ts^v>T±iBis 1 0^-* t±mm 2 0^-* 

hftH-fiEU ±f3ftff£nfcfgl©7 :f -*i:|g2©7^- 

* ft -fn-enm^oeiraRs^-r *«t«wiEffl 7 ^ 

;u^caii$#T*«*-B-&Sis ±E3«#ft&!8 l © 
5 s —* £±I33$t£ft;fe!g 2(Dr-^ i:(c»-c3oT±IB 
£8tff5U©g*&tUf U ±Efft-*3ftfc£tfefrai©B 
**^trSE»ff?Uftfflv^Ts ±ES2o©3>>y**F 

«gfc©gft ff^ft Hffl^j* bT s« ft ^ft tB^-r 6 o 
[0 0 2 6] tf*il2H3«©7'^-7>7 L ^-©*J 
IJSi:*^ttt, ±E8Bftffl3«®^SPHffl^/S bT 
gfHfS^fttB^-r?.i:t{c, ±E3«£ft&JB 1 ©5 s - 

* h±i35^^tife^ 2 ©t^-* h£3-3o-c±§3ig8t 
©s» m^&mm htzh&o ta^mtmm. ft w- * u 

±EtW3ftfe^IE{iM«lcaW^T±E«»©3WS 

»©ae®^ftit^£j8UT*gfg^sttJ*-r3. 

ig*I13i3*©TU-T>^7-©W^S^*t>T 

tt, ±i37'u-T>7 i 7-©BEffift^^a^oT, jtisat 

Jf * iifcWiEfflffl* S±EE««tt©ffiC * 4 £ 

MIE£ttfc&«IE{£fflg£^5OT±B3it£fc0g{f{I^ 
ft ±IB&iiIE{4fflg£ W^ffl* 4 o 
[0 0 2 7] 8t#E4Eti©7 , U-7 , >7 1 ?-©*y 
Wgtijotli, ±E«»©5««^*lRlffl^ri6LT 



»BW07-170117 

SX ft *tr «»ff 5U ft ffl o X ±t 3MR©® ^© o *> 
2 o©gg{g^©o *>© 1 o©§{gfg^ ft{tk*©SfSft 
*f!c|i]fflh&S«£otcg&U ±E*»Ufc^seg^ 
fc±E*»bfcS®fi^fc©«T?*S« 2 o©S(I(g^ 
*Elffi-&jau ±BiHk «ftRVISffi-&J58©Jfl31*± 
EPatB^Jj£«©£®«^# lolcfcS* 
C£»K Plffl^^nt lo©Sfg/S^fttt5*-rSo 
[0 0 2 8] iS*«5I3*©TU-7'>5 L 7-© 
fBHBWifeJCfcO-Cfck ±8BSE»;*ftfc&2o©B!Efc'«- 

Kff^t'S^^T±f3iB i©7 s -*fc±aase2© 

5 s — ^i:*W-Jff *i£Hat N ±f37 7 ix-T>7 : -7-0^7 

aa*m^©scftr«i!E©«HTf swsT? * 5 ± a c^«>* 
«>e»nfcjBj«-r^*Hf*©a*ffli©K-A©#*K-A 

©#IrI^ ±ES®«^©S«««aRi:CS-c3^Tx ± 
13*^(00 tr-A«#Mtt*«S bT±I3& tf-A«#fit 

ft^n^n#Ts«s©t:-Afi^ftui*b, ±ehj*i 
u&«»© tr-A«^©tf» ts*© tr- A«#fBft#-r 

«jR©tf-A®-^saiRu ±l3a^0tr-A*^fitft 

t-Aff^-ftS^OSfSM^-h bs ±I3th»^n 
fcSE«ff ?U©53R ft^tr^fT^'J ftfflOT±l3»ip©g 

e<g^cflfa©as?acnfci8«©aMe^*Biffl<b ± 

E8HR©Sfi«^Sraffl^JEa bTgftft^-fttti^-r 2.0 
[0 0 29] Sit, af^flefBiSOT'l/— 7>^7-©$iJ 
»*iSC*5V^TH:, ±fB[BH : B-&J5K-rSigSu^s ±E«jR 

©s®M^©<t^u^c*n-tnjt0yrs«a»©iij» 

T-^n^n±f3it£S(©g{i{i ^ftiiS^-?. ctti^-c 

[0 0 3 0] »*J«7f3«©7'l^-7'>7 1 7-© 
S!lflP*atC*l^Ttt, ±ESB 1 ©^-* fc±Es6 2 ©t= 
-^ftifi»C±Ea5»ff?U©SSRi: LT&UT±E£8! 
ff?U©S*fttfl¥U ±H3ttff UfcS!»fT5U©B*ft^r 
tr*«Mf 9U ft ffl v ^ T±E1«R©S«{B^ffl o *> OBf Jfe© 

1 o©see^si»< flh©a*©5<gM^s±Emjfe© 

1 ocgfift^t isita^b b, ±E»fje© 1 ooggfi^- 

i:±El^lffl<b*nfcajR©S©<i ^fc ft Plffl^fiR bTg 

ffl«^ftffi^-rso 

[0 0 3 1] Sfcs St*lM8f3«s©7'^-7'>7 i 7-0$iJ 
»#8ifc::fcOTH\ ±E» 1 0^-^ fc±E!B 2©^- 
^ftjfiSfK±EaE««T5y©BSRt bT^bT±I3^glfT 
5iJ©B^ftff^b> ±EtHSUfc««MT5U©B*ft^tr 
£&ff?yftfflVNT> : &2o©gfffg-^ft|5lffl<b-rSo 

[0032] ^e>t, »*S9E«©7 , u— r^T 1 ^-© 
wawiSfc^T au »«®^*a»©a««^c @f§ 

»EU ±l3a^0^IIff^ft. ±Etf-*3ft&&*IE 
fflfflflXI±±ElH]*BMjE*n&**liE(ftffla«»t»ffl b 

[0 0 3 3] R^S 1 Of3«c0Tl'-:r>7 i 7-©f»g 
ttC*V^Ttt, IBiEftfatt, ±I37'U-T>7 i 7-© 




zti^ti&mvm&m&m^ & m ^ tsimc m& -r & 

7>5^*^IH©S<g^©raffl<b©fc»©S»fT5Ufc 

ffl£®iEaffifc«BHffl©*fcJt0a-r 5±iaa 2 ©«± 

©tt±©^l©7 r -^i:*fflv^fc2 x 2 ©SE»ff5UT?Sl 

u ±iB^m^tifc&2-o©B^-^^->K(i^ta 

ooT±B3!g 1 ©t^-* fc±ffi» 2 ©^-* t 

U ±lBiff?£nfc?fU©7 ; -*i:!fl2©7 ; -*££* 

a*-a-r*«[*«fca» ±tB5«*n&JSi©5 r — 

±E5«£ftfc*2©5 s -* fcC3^-C±Efe»fT5U 
©gJfcfttt*U ±IBftlf;*ftfeg8lfT?'j©B«£^tr 
3QftfT5Uftfflt^T % ±K*2o©7 , >7 l 7-3K : ?IH©§« 

{i^HfflfbTS, ?e>{^ ^ri^sou ±IBPffl<b^ 
«k «t -3 t mfflf b £ ft feifiifccgfffi^ £ IBtffiiirjgJc b t 

[0 0 3 4] *& % gft&QU lf3i©7l/-7>rtffl 
SW8ii:*v^li, ±E8 l ©tf-JWSH:* ±EHIffl 

ft^®c«toT-fn*n*a*n)tSB 1 ©^-*^!g 2 
©:r-* h T±iB«Sf©§:fSff ^&m$ ttzz> 

ffl««Jt»ffi-T5, *6t, ±13181 ®^ffl^fiK¥S 

ttx ±8B*i©Sfffl*ajcj:r3T»ffl$nfca»©a« 

ill 2fB«c©TU-T>7 1 ^-©ffi)Jffli^S{c:4oV>T«±, ± 

iBMiE^sfis ±m7\s-TyTj-(Dwmmk\zm-5^ 

X, ±ESW¥a£±^Tth$teft&«IEfiWiaS±E 

ffl«&isi«*tiE-r*o ^bT, ±K» 1 ©»ffl#®tts 

±I3WIE«§!£ <£ -a Tll<MIESftfc#*fIE{tftfl*fc:» 

■^v^T±iBa»©5«»9*±a3««iEffifflSiew»ffi 

[0 0 3 5] *& s ffi&Sl 3|3«©:7^-:p>^7-© 
*J»SEBfc:#^THU ±EHffi*»*®HU ±EI*Ifflfb 
*SCJ:^Ttt»#ftfc«»ff5!J©BS){*$tr«ttff5U 

* ffl ^ T ±a3if ffc©{H^f© o *> ©* 2 o© gfgfg^© -5 
t>© 1 o©§{i<I^£flfc£©§{f{i^K|i]*i 

g®@^ fc ©»t? & a § 2 o©§fif§*§ s PBB£*a-r 

5. ±IB»J!W*«tt, ±ERIffi£#HNai:±E 

Sg 2 ©Wffl^j«^ai:©«!fflft±EBB§^fil£»©g®« 



#gg¥07-170117 

fc 1 o©affl©^fttB*-rs« 

[0 0 3 6] ^?>tC, gf*J«l 4f3«6©7'U— T^7-± 
©IMWKBfc#^-Cfck ±ffiv;i^ tr- AJgJ**«tt» 

±E7'U-7'>T-^-©#7 , >7 l ^-3R : ft*il*nag* 

ftfc«&©g{gf§^i:, #Stt&J9r£©;tt9!ftA©ieEa 
T-gfiT- 1 4 «t 0 CfMto?>nfcMt^t^0l 
»<H©tr-A©&ihf-A©^[qli;, ±H3gfifH^"©§ 
fg««*i:lc«-5ir^ ±B«Sffl©tr-A*IWi*iR 

t? ur±i3§ t- A«»ttft * n*n*r *«s«© 
ixS^Seawj-rs, &<^-e. ±Ee-A«iR^att % ± 

A«^-©ffT-«^;©tr-ASi^fi$:*-rs tr-A«^^ 
*tt«t 0 tr- a«imss#-t -sffij&R© k- a it 

^£3W?U ±f3«^:©tf-Am^fiS:#-r5bf-A« 

^^a¥©Sfffg^^^-5o ^£bT, ±tBl5j*lfb3Mi& 
tts ±EW-ff*nfc*»fT?U©5l)tft^trK»fT5USffl 

^T±Eat*p©a«®^cflb©aw-*nfca»©a®<a 

•^Sriajfflfb-rSo 

[0 0 3 7] flft&91 5|3«©7'U-T>7 : -^-© 

fBU»*«»c*SV^-CH:. ±EM«»IE*«!tJU ±E«»© 

*ft-e-n±E»»©s@®^fcitfi-r a ctctotfi 

[0 0 3 8] ^^(C, if*S16IB«©7l/-7>ft 
©#jap««t:*V^Tfct, ±E^lffl<b*S0:, ±E»1© 
5*-^ fc±E* 2 ©t^-^ ftjaSEC±ESEl!Mf 5U©B* 

i: ut^ u-r ±e*«wt wvmm&mn u ±mtn b 
&^SMT5u©^3ls*^traa^MT?lJftffl^,^■r±E«a»©s 

©©^©•5 *©Bf«© 1 o©gff fS^$:|^ < ffe©«ifc© 

ae«^*±Em^o 1 o©gfgfg^K^fflfb-r4. 

[0 0 3 9] *3t % ISSRIBI 7f3«o©Tb-T>7 L ^© 
$)JfflISSt*^T{±s ±83IB]fflfb^lS!{±^ ±13^1©^ 

h±fB^ 2 ©^-* Sfi»t±Ea!Jftff ?'J©g* 
bT«bT±l3^ff?iJ©S^^ff#b, ±H3ft^bfc 
««fT5>J©B**^tf««MfJ!I*fflv^Ts *2o©Sfi 

[0 0 4 0] $e>(c> WsRill 883«©7U-7'>7 1 ^- 

©few^Bt;4o^T(i, ±i3^ia^s«is mmm^zm 

«©»fi«^CHIffidE-r4. *v^T% ±I3iifS^ffl^ 
±i3«8St©i£fi«-«f^ ±IBW-ff^(3«t^TH- 

nc**Lfc»iiiEffiffl«xtt±E«iE*®t «t ^ xmmm 

#Stt, ±l3^fI^ffl^{CJ:^T^ffl^nfc^S(©^ 

fifi-94^n^n±iBffii!i©T>7 i ^^fre > ^fi-r 

[0 0 4 1] 

<^ 1 <Dmmm>m 1 tt^qa^ssB 1 ©*ss^jt*s 




^^-©gfi;tf-AJit£ia^Btt> flr/£©figPiT-iaigU 

tl?Al, A2, Ai, ANA>c ) a57l'- 
7>^:M©JtlRlt4£\ 5*4 y^;Kttffl*a«Xtt«t« 

ISitt, <PlRlM4ftS[@eiQ D - 173rSQD-Nh> tS 
<Sfi[fflS«IElI18SP C - 1 75SP C - N t £d;L fc C t 

[0 0 4 2] ElltjaVf .fcdfc^ 71/-7>ftll±, 

■9— ^aP-^C I- 17JMC I-Ni:^lix.5. £ 

fc* §ft^> ! i-;i/RM- iMRM-N(«ft-?n, 
fs*i^ti*i^2i:, mimmmi ia>£>ai;b£ft3ft 

m^mm&m-tzpvy^y^-* (d/c) 3h 

[0 0 4 3] £3ftf$e&Jl£B<Z)$@filStt$ N<@ 
©A/Dgft&AD-lTJrSAD-Ni^ Sg 2 /§g|3£gjg 

T. A/D^j8«CDtt>iaUil*(i^&iPRIJ«««bTs 5 

vHijfi^-rs 2o®^- ^y>*> mi-*? <rne>2 

Oo ) t:«»-r«NfflOipRjlHtftailllSQD-17JSQ 

^-SR?A 17SSANSCtEfifflffl*tIE«!aSliff u-r^ 

f@©JStI&*I^WlE[HlE&P C-lTi^PC-Nhs SIS 
ffiffl^lflEIII&P C- 1 7J5P C -NA»e>©a*S^fe 

vm&f&r s ra»&jas 4 1 s mm&mm 4 * e, s 
n-5^-*^*> Kfs^-*^^©^— *>^> K&naaa 

t J: 0 R»B»iSXttaffitft«&^v\ m^i©^ sj*^ 

T-* £tttb bTSfi^-^ t i/t awrr zwmm 5 1 

[0 0 4 4] MWi&mmz&^T, 7*U-T>^:M|*) 

£D&7>fti? a i TimANfrzmmmmmiEBm 
pc-iMPc-Nsm &7 , >7"j-m : ?<Djmm 

y^-rmi-A i T'&mz ntzmms^mz-o^z(D%m 

[0 0 4 5] T^t-^-JR^A it?SMI*nfc«l«Mi^«£ 

i rt©fi^ti*it5 2 t&fr \sZWy-3>n-$r 3 jc 



#ggWM70117 

-^3tt, ^l^siii i^5,m^^nsttii©^i 
wamL*m-rz*tBmmm?£.mmLmi\s-c. a/ 

D S&gg A D - i UTiplSlW^lHlKQ D - i Cffl 
MS. ip^lJHtWSigBQD-itt, £2J58H&£3I1 

a*ftfc A/D Xa&©*RflJi9tt@^&¥I^JIHtttt L/T 

2o©i»x^-;*>'\-> Kff^-Ii, QiiC^glUTJISHi 

fflSjfiEiiKP c- iauwffi-rsjgiHfiaa^iiEiH«& 
pc- (i + i) cawj-rs. jg$ittfflM«iEiH]s&p c 

Bg1-§7>rti?A- (i-1) CMfSifiSE^— 

(Dmmmfems ci-i, it^Ty^i-m^AmmA 

i^T7>ftl?A i £HrsiSIffiffl*fiE*13SgS 
ffTSo *SK^«©^-;*;t>F©^ttl^ffl-&Js884 
fcAi&Sfta. &*5> ffi*i{ifflHMIE(H]ESPC-i©[Hl 
EMflaic -o ^ T H:#IIB«iB-r 5 o 
[0 04 6] tt#£H(£ffi^MIEl5lKSP C 

-lMPC-NA>e,A*^nfc§^-^>Wlf^ 

[0 04 7] 0 2 HU ^sS«^i&M^a©3l«g|5©^D 

©itfM^v 7 ^— ;PTM- 175MTM-Ni:, NflM©il3J 
SEMIIIBQM- HffldES9i:*fll 
xSo d^T% ^ig^ESaiHlBSQMlTSSQM-Ntt-t 

avetu i^i^6t, si@«flsns&ii 1 0 tsmt 

«-rsasefi^cjsi8»a!«ir«7 , yr3wt-^ (u 

/o 7t, mmnjjmt®%s8 tzmzzo zzz\ m. 
&£Mm& q m - 1 ib^ q m - n to<D&mmmfiWti&& 

lOHtmif, |3]-©^D>v^T-IEKl^nfcDD S (Di 
rect Digital Synthesizer) £fflUfc3gtgi5T-&o"C 
«'h2»j§W!Eg)5 4 2*>6>A**n-6(Mi«iE«A^ 

c i7!rSA^ c( ifca^v^T»(aEffl»]EJic*fiBUfcffi*aft 

[0 04 8] jg«^-*T*&3^-;*M> KS^ttBW 
««g9t:A**nfc», lRlffldE*nT*ittiESBBlHl 
S&QM- l^MQM-N©#it^WS6tA±r^n 
So «Attit3>SiaH@»QM-lrt©iaSESilil6t±, 

«M»8M6jai^ * 9 *> e, a^ * i^s^ 




43§BW7-170117 



-*^>K«^£ft-3Ts 0iJ;L<;fQPSK&^©i«££ 
WUfca, ifi3£gir#©4 , HJ^$fi^£\ l<l€^i- 

[0049] m3lZ s mi C*H-4tg«(fit*aS1«IElHlK 
P C — 1 C — N© i#lffl7>ftf?A i (i 

= 1, 2, 3, — , N) lzMlfo\stzimffifr<D7Vyi' 

mz^?. %m.mm®.mmmiE®$BP c-nt, 5V s> 

5£U ^KflfcH^ftOi:-*-^ -r*t»*lRlffiJ:-rs«td 
fll©^— ;* m > H ft ^ & raffia 1/ fc £ * £ §/iff^*f 

JBfiffifflSWIElHliSPC-itts HSCSti^C, fit 

42fc, S^'V7743t ttfflg*iIESB4 4 fc, fg 
*13iIEa$4 5££<if;L£o SUttfflMfc&IElHlE&P 
C- 1 Cfc^Tfct* teffi^Jt«gP4 0 £AD*S4 1 h£ 
IgttTT, A^i=0 4:*<. 

[0 0 5 0] ip|5]W^«[l]SSQD- i*>5>A#;*tt&§ 
fifi^-t-fe-5ifi54^-^^'>Kff^Ii, Qi (JfitTs I 
i& I ^ Qi£Q?- 

4 o tajiy^y 77 4 3 j:cwj*ft4. mmmfeffl 

4 014, 2o©7>ftl?Ai, Ai-lC 

H-rs*BMWtWKIall&QD-i, QD— (i-1) *6 

*ft*ftmasft3i£&'<-.*^>r*®^ cutHB) i 

i, Qi&VIi-i, Qi-i^S-3V>T, Sai*^-f5>^ 
C*lt5 2oCDim»7'>^* : ?Ai, Ai-ISJRH 

©fflfflS(Sci-i,i*jtsEbTinj»S4 icawrr«, 

*Qtlg§4 ltt, ±EffifflSJfl^a5 4 0 3&>&A***l4Jt 

- (i-i) rt©*D#^4 i*6W#£ns*8t«iE{ft 

JISAtfi-i^inffLT, An&«£S©JMMffiE{ftffiS 
A 4 i S«/h 2 f6@!lftMiES5 4 2 Hitl-r & t h * 
«®fi«(4ffi^*iElllBPC- (i-1) rt©inff^4 

i tctb^-rso 

[0 0 5 1] Jft'>2$|n|MHtiIEffi4 2HU JtSSftfcffi 
*gH<5 ci-i,iftin»S4 1 Ct^T^VftJUTS 

yj-ym=t- a i ^SANCB-riswfibfflsotftfflWiE 



3S P C - N A<Z)&(ftfS£ttIEffi 4 4 fc tati -f ■& fc « 
{C, i£SE«WlHlKQM-17J2QM-Nrt©3ai«»«J|6 
figgl OKttWrTa. fi/h2li|n]MHiiEeB4 2 

fct> aKS«fflt*iV^Tlo«W»«-e>*U tflilfclDS 
P (Digital Signal Processor) "CfltJ&^ft&o 
[0 0 5 2] — SJSM S/7743H:, K jfc^— *M 
>Hft^Ii, Qi^s ffiffl^*i^gB4 0fcftnffii4 1 t. 
«/h2ai|aHiHSjE«4 2i:lc*jtt-5«IIRfMC»JSS-r-5 

4 4ttB*^-5„ &<^T\ ftfflHMlE£|54 4tt, «'^2 

mm » «ie« 4 2 & h mti * n s 5®fifcras©»iEs a 

K«^6, l»IiElA^ciK»J6l/fe»ffl 

«** t mm mte * tsctti? TffifflwiE u t sew 

H»4 5CH«rfS. Jg«HfIEffi4 5tt^ firffl 

^MIEaJ4 4*»5.m**lx5fi*'<— Kfl^*> 

■&fi8«4t:a*-r5. 

[0 0 5 3] iin2O07>'Tti?Ai- 
1, Ai©*P|H]^^©il^-^^*>h-fS^©$>5 
«F^O»*fflft-fn**U I i-1, Qi-1, Ii, Qit 

ffiffl^f^»4 0T?tmt*ns»i^fii[fflaff 

i-l,ilifiM±®2o©^^ (I i-i, 

Qi-l) , (Ii, Qi) ©&-T£iJfiT-«lfc>£n6o Zti 

e>©ii-i, Qi-i, ii, Qi«u t^-y i?#)i'mB$&&<D 

[0 0 5 4] 

Ii-pai-jcos (0) 
[»2] Qi-i = ai-is in id) 
[ft 3] Ii = ajcos (0 + (5i-i,i) 
[»4] Qi = aisin (5 + ffi-i.i) 
[0 0 5 5] ^CITn a i-i, &i\A^<—7.^>Ym j % 

&fr;lfck (SBia<yi-i,i©iE3fe4:*aitlt«f»JU *o 
[0 0 5 6] 

m 5] 

1 i-1 • 1 i + Qi-1 • Qi-^i-iai c o s 6 i-i, i 
[»6] 

I i-1 * Qi-Ii • Qi-i = ai-iais inffi-i.i 
[0 0 5 7] cftiD, W»-TS2"3CD7>5 1 7-3IS : ?A 

i-i, a i (Dmmmms i-i, it,zvi<Dm.7T-m.£ ft 

[0 0 5 8] 
[»7] 



(11) 
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6 i-i, j = tan 



■i I i-> • Qi~ 1 1- Qi-i 
I i-i • I i + Qi-i • Qi ' 



i = 2. 3. 4. N 



[0059] cntt»®*©«w*nfc(ja§7*-^eH- 

fcLT©*«©lsMEftj&ift-*-4. ±fB& 7 K&OT^ * 



<5 c j-i, i=tan 



-i. 



F(I r , 



[0060] ^it, s««k©^c$*ji«*kf (± 

fcLT»g«©flM*rc&*. ) *WEUTJ:»)iE«S» 
te*BM£f#3fc#>fC> »5»V»6-C#»e>ft&2-3© 

JM>t an-l©)l»©Hut5«-rs©tt, ?H^(CJ;2>^ 
£©*fi*SKF«fc«>TfcS. 5«ft©fifcHSff ci_i,i 
tt&©»8 & jgivtlf££tl3. 

[0 0 6 1] 

[»8] 
I,- • Q:-l) 



FC I i-i • I i-f Qi 



Qi)' 



i=2. 3, 4.-. N 



[0 0 6 2] cz:t-> f (•) tt^SE^-f 
> n*— try u 7 -f * fffl^ © 7 -f t- * 5 » & 

tl^ffi/ggB 4 0 HU «8ftfflV^T±aB5««©fiMaS<y 
ci-i,iSfHH/ti!roJM&4 UcHWrTSo 
[0 0 6 3] H4C, {ftffig§S£6B4 Ot^tlSK 
P yy$>$kH£'F I R (Finite Impulse Response) 7 

Buf f = 7©l^fe3o EI4tmfioC A^fS 
*x tt, * y 7-«»«lfig 6 0 Sfl* LTiQUgg 7 0 IZ A 
**n5i:i:*)t^ 1fH%j^£nfc6{H©aiEI3B5 1 
6©A*«IK:X**n4. &M®[e]S85 1ZJS5 

17JS6 6&^MyTil0iHg7 0tA*$n5o 33T\ 
iUVS 6 0 6 6 tt*n*tu SUMBftt ib*>*v-7 
«Rk0 7JSk6&#U AfiZtitzm^ZMm* 
«»T?f6JH,TiD*87 OtttAtS. *D»gs7 OfctA 
^ftfc^TOfflMffcinJIUTHWriB^F (x) i:U 

Tlfcfftti. £©7^;i/*tt#tttt$SS@i[]ffgi:«: 

; * 5/ 7 7 X B u f f i: Df .£ £ £ 13 "T S o 
[0 0 6 4] ±l3»8tftW*n&K«(4ffl^ff ci-i, 

Sfflfflfi (WTs i$IE{i*@ffi£v>?o ) Atfi (i = 
1,2, -, i, -, N) teVKDWLQX^ftXbm^ 

4 ic«t^-rtn($ns. 

[0 0 6 5] 
[»9] 

A^i- 0 

A<*2= A^i + <S ci,2 
A^3 = A^2 +cS c 2>3 



A^i= A^i-i + d ci-i,i 
A0n=A0n-1+<? cjj-l.N 

[0 0 6 6] ±ffi» 9 Iza^Xlt, T^T-i-m^A 1 £ 

mmm (maw) tu ^t©^>^^-*?a i n 

SUt^S. Cl©MiEefflSfi-S:©JlI#©^Si:LT^ 
WTt^t «fc a £V~> < ojWIJR-T 5 £ § 3„ 

[0 0 6 7] ry^-rm^-A itjsana* i tf^iE^j© 

»&tt, -fi?!li:bT05 (a) fcr^-T <fc old 
^©SS^feST-V^^-^A 1 ftffifflaSlPi: U 
6*#CfWUTff<»l©*i*^ 05 (b) C^f 
■fcSC* &6 Ki<N457>rtlfAi^||S 
ip i: L^©MIK5l£FiJtfff LTfr < £ 2 ©#&#£ Z> . 
&#©#fcfc 2 o©«Cflift UT&BMttSfttf-S £#>ifJ¥ 

[0 0 6 8] 7>7 l ^-* : ?A175SANi)*2JJj7G 
IE^iB?iJ©*^-{i> -«fcl/tl »?©Atti*^- hit 
S-&t)-&T3oSTfi:lES-rntfs EI6C7jVr«fc-5£, 
*f^i^©-^©^t$,S7'>7 1 ^-^?A 1 ^tefflSipi: 

^&^* s #x?>n?)o ^.©^^T-(±#i$©m*in^[H] 

Ctie>©CT{3ip tT*5UtW Utt»^^»-5 C 
[0 0 6 9] ±ieftf¥£*lfcffiIE{ii*BSA «5 iti#T> 
^5fflV^T?t : g L fiE^'©«lJEA s ^^t^TOS*s, 

©£&> «/h2«@*MliE*4 2K:*t^ JgHTt^r 



(12) 
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[0 0 7 0] ^g.mzffimt(Dtz!st)<,Z4'D(DT>7 L i-m 

bTOS^Ofc Ufci^©#7>f tlf A 1 715A 4 
t*5^5Sfi{4ffl^07t^-ro f:l£U iU*t-AJC 

#>£ft-5©T\ 07©7 ltC^iofC, {iiax(C*3»t 

•a imB<DT>Ti-m?<Dg:mffitttiLmm.A<fii (x) 
ttgimm^ (±J:i««t-efes. ) #£s©t- 

fH¥2ft3t>MBS (JtJgffi) A0i (x) (±0707 2 
©<fc5£&3 0 ^3T% HI 7 ffl 7 3 t^f =t -5 £ &:§:{§ 
*B*HiWiS (fiJgffi) A0i (x) *>e>©2SiP^©;ftI 

J = S S {Atf 
x y 

[0 0 7 4] ZZX\ Atfi (x, y) fctfi/h 2fg|e]!lm 
1" 2. HU©fflIEffifflSO«^ffi (0 7 © 7 2 IZttfoT 

max ©^HIE#K?iJT*&5h{&£U g^N (=x 
max x ymax) {M<DT>9-^m^tx= 1 , 2, — , x 

S©«^2*[el!l§¥WT-feS{jifflffl*)¥Ht>Stis «jE 

imm<D\E\ffi¥m&4> C i (x, y ) «:&©mi ise^ 

[0 0 7 5] 
[^11] 

A^ c i(x, y)=ax + by + c, 
x = 1 , 2 , x max ; y = 1 , 2 , y m ax 
[0 0 76] fcfiU a, b, cfct¥®©&B£#S#>3 
^v^-^T-SSo £©£^ ±fB!¥«imJA s e'J^ 

[0 0 7 7] 
[«1 2] 

9J/9a=0 

3 j/ab=o 

9J/3c=0 



A = 



&«/hi:^-Sio^[5l!t»ai^A95ci (*> ^*&T1«IE 

[0 0 7 1] ±f3ttffla©[ll»MIEfflStt, 
5lJA s 2»:^©®-^^)(5Wttca^oci:AST•t^ Ty^^-BB 
3ajH#¥®T-&£t§^f;:ttT-& < ffi»©ffl®T-&3t§-£- 
Ci>igfflqJf6T-&-So ^©*§^ [elilStt®<±7'>7 1 ^-e 

*vt> a/jN2^ffi4fflv>Ti , «§^ Xftw&ztuzm 
e>-r, io©iaiRxttfflfflicii»af-&TiaftiwaiSiix 

[0 0 7 2] felTC^y^^EPJSjF-aPPfflT?* 
sateCDtHSWSji*-*-. ffi^©e^& iSB ( 1 ^ i i 
N) ©T>^^?©{4S^x-y^®±© (x, y) 
T-Stf&©i:U ifcaT^*6ft3ff«H»J&«'J*i: 
■T*«fc-5fcMIEttffl*©@»¥IHA0 c i (x, y) 
©^[1 0£fflOTi1-g;**l£o 

[0 0 7 3] 

[mi 0] 
i(x. y) — A 0ci(x, y)} 2 



[0 0 7 8] 
[0 0 7 9] 

[mi 3] 



a 
b 
c 



= 0) 



[0080] ±ia»i 3*^^©mi 4tmibnz>c 

[0 0 8 1] 

[mi 4] 



a 
b 
c 



= A ~ 1 O 



[0 0 8 2] 









[0 0 8 3] 








[m i 5 ] 






I £ x 




IExA(*i(x,y) 


x y 


x y 


x y 




x y 


ZIxy 


2Zy ! 


ISy 




ZlyA^i(x.y) 


x y 


x y 


x y 




x y 


Six 


ISy 


IS 1 




1 1 A <f> i(x, y ) 


x y 


x y 


x y 




x y 



# 
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[0 0 8 4] ZZX\ AB7>ftI?A 171SAN© 

i£ff 5U A "I li^4?>tt» LT * < C #T- § v 'J -i 
AZ-ntW-TZi&lg&te^o mz-tt, x max =y max =4© 

[0 0 8 5] 
[&1 6] 

0. 05 0 -0.125 



A ~ — 



0 

-0. 125 



0. 05 
-0. 125 



-0. 125 
0. 6875 



[0 0 8 6] fer>T, ¥B©&B£*fc£-f 
a, b, cfc£#©gtl 7h«:5. 
[0 0 8 7] 
[*1 7] 



0.05 0 



-0. 125 



0. 05 -0. 125 



-0. 125 -0. 125 0. 6875_ 



Z S x A0 i(x, y ) 
x y 

£ 2 y A 0 i(x. y ) 
x y 

I £ A 0 ,(x, y ) 
x y 



[0 0 8 8] m-oX, ±IB«IE{ii*Ifi©}f £{I A «s 
i (x, y) *E^T|5|»¥iBA0 c i (x, y) 
£*U ^7>rt«?A 17SSAN«D*K«Clsl«MSiE 

£ft&MIE{iH§*A0cl ( = Atf c l d> 1) ) »1A 
0 cN ( = A<?S cI j (x max , y max ) ) £S'h2®I]<J§4iIE 

[0 0 8 9] w±©«'h2*»c«t*«ratt«[«»St: 

cos A 0 c i 

sin A 0 c i 

N 



I • i 




_Q' i 





i - 1. 2, 



[0091] fc£U »18 ©^afcfcffitBMIEm© i # 

m.t>?'rsnz$> »i8 (D&mom i JStt-r^Tos 
«^-* ^ > h ft ^ s BM^b-r 3 it &> c {ifflWiE-r § fc 

ff we* !5 > *©£i2©ig 2 JSttificffiif lEtacDge^- 

[0 0 9 2] x';u^^7i-^>^jiKr*tr 
JC J: t) -SP©7 >^^-^?T-©gff tt27#<£ < & S ^ £ 



Ici 




I * i 




= G- 




Qci 




Q' i 



*«A*ftv^»^tt»iE{Sfcffl*A0ci y) =Atfi 

(x, y) fcbT^^r>y7-r?)C:fc* s T-§So 10<to 
fcLT#«)&MIEffifflSA0 c i (=A<6 c i (x, y) ) 

:fc\ A?i c i=A0 c i (x, y) £&<„ 

[0 0 9 0] 
[*1 8] 



sin A 0 c i 
cos A 0 c i 



I i 
Q i 



^^©fi^*t^**iit* 5 ^b-r5o cnsaijEt-s 

fcifrfc^ Jg««iE«IJ4 5t*^T, K©»1 9T-^f J: 

[0 0 9 3] 
[»19] 



G = k • Ave (V 1 ' i a + Q' i 



i = 1. 2. -. N 




[0 0 9 4] ZZT\ kttJtflBSR-TfifetK Ave 
( ) fcfcB$F,g¥i9©fa£^-fo ±fBtgtHijK£©{g^£ 

tut, m#.'<-ws KM^offi^fpjffl^m^ttiJj© 

^2 Otitis. 
[0 0 9 5] 
[«2 0] 

I C = 52 I C i 
i 



Qc= 52 Q c i 
i 

[0 0 9 6] SfiffiEflU 5 ££tt3£ffitflEjQJlttu 

7>fti?A 1 7iSANST-S(f «*CDH* s feS S 

[0 0 9 7] if&MfflTV-T^^OJifaffiMffl 

©&»©<* x-f Hiffi$ijEfc9-£^£t\ iitaa^(o»t? 

«fcl^fc«K *'J*2*ll^IEfflU 2C:fc^Tttff3ttifc 

<i*B«IEfi A 0 c i fct^© * * 7ls-7>Ti-<Dm 



WPg¥07-170117 

[0 0 9 8] &@&3@-?«&©tt&#£&S 

^tiMA^xi (x, y) fct&©$t2 1 T'St^ttSo 
[0 0 9 9] 
C«2 1] 

A 4>1 i = • A 0c i 

[oioo] tztzLs AR«€n-en^{itSff© 
[01013 jjU:©«fcdK:*ja*nfc*3afi0i©7 , i/- 

7>7^©g»lf-Affi&^Sg£ffl^T£'J*t-A 

V — >3 >©fcto©^{££S 1 KgVTo 
[0 10 2] 
[«1] 



MBSSC QPSK 



try hi/— h 1 6kbps 



'mmmi 32kHz 



y->7V>y\s-h 1 28kHz 



mm^my-ifr* 5 i^'^fir?^^, j&Brjra&=i 6kHz 



5 1^^7F IR7-fM, jfflff^Saft= 1 6kHz 



gm&my-oi/* 1 o**:/f iR^-f;^, ]H»fiis^=8kHz 



[0103] MIEffifflMSrJtS-r S^©x-f -f 



;i/^ii*,^MH]So»i§ y :?*ffctS<= 1 ©F IR7 




1fKWM70ll7 



-ifrp) 7 -< jute)* vymcm^-fhtm^v 

7 7lf-1*XBuf f S:^MbT^©^^a^fc. tzlz 

zmv-yy^'ntiTs 9tf>7;i/ciis]©»jwiftc«5 

fcUT^S. ClftiCj;?), DSP (x* 

©85»||<^#^£;e»7T-ft<s »JHf>7' 

to i 0 4] 08K, mmm%.mn*y->7<)vym 

{V->7Vy>fm$LWL= 1 2 8kHz) tCfrofc®^© 
M^K-APy^fa©7*>^ffl^J»©l$H£<ba^ 

i^^i/caM^-x^Hi^ (am**— fci: 

•fetlTfxLT^So diT*> 08© (a) * 5 1 o©7">x- 
**?S!)©gfiC/N=4dB©»^ , T?*!K 0 8© 
(b) #C/N = -2dB©ig^rT-&£o CIT, C/ 

*Hi««?jlti:nd. ) £S?-To H8C^-TJ:-5t:s & 

it=ioofiffiu &ot% iiint>xu>^[i]ft 

= 7 0 0~1 00 0tytK^-f>y (§«« ^©jt 

ffl«3pJI9tf-3dBft±lI5*t?0arff* r fflffi&J 
P??>\ 7->^ffl*f#'Jf#A 5 -0. 5 dB£±[e]£3;T-© 

mw-v->yvyv\sm±m8<D (a) ©s^^sot 

*D, 0 8© (b) ©»^T'^J3 0 OffeSo f£t>-r\ 

R#3 07i^5 0&KT-fiJ*fi^t-A£fii3£LTU 
§. Mi£t£fct08© (b) ©±dC«jaSj»t**Ht#« 

a jt c /n j&sfiv^a^-tt 7 y r ±mm\n<D%.m * it* 

bT<-5<, -fftfr*>> 08© (a) i: (b) ©H-&©ffi 

[0 10 5] 09© (a) (b) t s 08£|S]— © 

— >©l«ia«{b&^. BI9C*5^Tx ^fctiISHt> 
X >;> 8 ©tt &OT% lj£8Mfti£i 

»-tJ->:r'j>yiiift#2 6(?)i:mt), s&c* mm 
tt®iw->xv 3 5 (09© (a) ) x<±i 



2 5 (09© (b) ) ©ttT-^So 09A>e>BJ§£>a>ft 
J: die, 7'>y*vt*->tf , 5>* r A&#aB (iifftt> 

7 ,| ;></iEiife=8©i:^) *e>-4 5jK©{i^-tr-A^ 

fiiSbfcttffi (a»-y>ru>ys»=3 5 (09© 
(a) )Xlil 2 5 (09© (b) ©fc£) Jt^»* 
7" y7~)-n# — y £JRSfc£-e-TO -5 3 t tfb*>5„ 
[0 10 6] 010© (a) SD= (b) |SJb<08 
i:|i]-©*f 4 t : ©4.hT% ®m©K±^«rt*fc^T-ffij££ 
ti5«^:(E]«SJai:bTS#9 OftfefiSU £©»£ 
T-S0*ff hT- A7j |o] #^b^6i&&©7' -Sf-t-M - 

>©*fls*jj*f, 01 oc*^t, — jsas»©7 , >7 1 ^- 
ttcT-^^-^-vtt— ^a»©*n*»e> i/3*>» 

©&©T-$>£o 01 0*>£>BJie>*»ft<fcdJ;:, Sy*ff^-hT 
-A#fr#^b-f s*I-&t-&-3T*k 7V-7y^-±(D 
£hf-Afcfc, (JfJIEffiC£y*{i^tf— A^iiMbT^-S 

[0 10 7] 01 1 tt, Mi'77t-fXBuf f&M7 

■r s x if - a ©sjfSisiffiMiffl© * ©mm 

lfcHJgLTV^. 01 l*»6W&*»«e«t-5K:^ fflffi£ 
tt«BS6«E«A*|-«t*«*it C/NS^< 5*77^ XB 

uf f c«i:^flc#uT#s>-*\ *K5&*fc«ra8*3M4 
Tf©ajf*>ru >^[l]is* ^ ^<ft•3^ ^-ft^?*.> ft® 

-r-5ST-©B#P^*5*<ft^T> ffi«A s ^<ft^T*5t), 
tbC/Nfc;*:S <tt#LW5. 

^ XBuf f OMCfefcrstli^O 

«ttsaeiai«8*ffl:*^*u&iii»i:jas© m^- 
( ih]b# t sis b * ft ^ »o *©^^©mit t o o t©# 

JK) As^S^ft^c 
[0 10 8] 012ii ( A-y77it-fXBuf 
^-*tb&i:*©IBai««*«lt*«*JtC/NC« 
■T4ii»Hfffi*^bfc4>©-^ «SJIfittii^-y->X'J>^ 
[Him= 8 0 0 0 i-^JCT-W— 7'>T-^-©ffl*f*iJ^ * s - 
0. 5dB^T@51fy7-g>yiEltT^^ ffM^n 

& ± k - a *J a «r -r * [pi ^ e. a -r n ?> n ft ^ * b t 

V^o aHjSSaToprttltSJSUT^S. 
01 2 4»?>B^e,d>ft«ta{C, /^77D--fXBuf 

Jt C/Nfc:*5ft 5iaM©3e^Si«f b < ttMistiZ z. t 

[0 10 9] 013lt mwmmTopr*^?*-* 

JftER W»Jfffi© £ * ©itM^ttS* bfe ©T- tb 5 a 
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So 01 3*>e>We>frt£±o^ fflffi«©£M£H4ttg| 
^JWTopr{c<J^^fc#bT^&^#> -7j, *» 
fi§ &©iUl£§i UTfct^ SWMI«Topr#/Jx£<,^o 
tfffl&liM^fc^oChtffcfrSo LfrU&#e>, .1© 



AWiJia Topr ©s^tc fotzrzx izmmnmnmm m 

[0 1 1 0] Ell 4 fct, SSJI«Topr^7^-^ 
CLfctS ©fi8&&« TJ^St^ft^it C/N IZft? S & 

t=80 0 o^t'tJu-ryrtcffiMW-o. 

5dBSTI@IStf>:^y>$ r [HHBn?a»K BJ«*nfc± 
lf-A*»BW4:1-5*|ql*'6ttm4llI**abT:v^ 
So n^77^XBuf f fc£3 OJIH^LT 

^3. HI 43&»e>i8e>a»&.fc5£N «JW3JKTopr* 
JS^:*-e-Sii:C«tDx ^» 77^XBuf f ft«8b 

(mi 2#bs 0 ) it^fg^aeis^« 

#^tl5Cli:* s t'*-5o fc£U ailliTopr^ 
* 9*< LT^Sfci^fl^-ATaft©!^^©^ 

[0 111] tt±ffl->5al'->3>^* 1 ^ **SS 



* 1 1> iz tt&ft'hz a&caase utm KftiMb-r s- 

C«t 5 S« Lfei&Ji£fttft»S Z. » S £ fctffc* 
S„ 

[0 112] fel±BiWLfe«t-5t:," *HJE0dK:^bfce 

( 1 ) §7>rtifA 1 75SANT©SfI«9lffl©ffiE 
ffllS7-f-b'7*7-H T-ffilEI" S c i: C «t t) 8I# 
- A ftfiffi U $ 2 ©tE#0Sffl i^C^^-Mv^l/ 



r i 

i =2. 



3. 



F(Ii.I,+Q,-Q,) 
-F(I,-Q,-I,.Q,) 

N 



5 ^^©fctoroaM^ra^Oitc^/jN^ns 1 1 1> 

<4fflf&J$PftfT o TztiXD h U-->^fI^#^fI^ 

(2) &7>^:Mit?A l»SANT-©Sflfl^Ra©{i 
mm ft 7 4 - h* y * v - Y T-ffiiE-r S c: i: C <fc t) $j* t: 
-Afti&du ^2©t^^j©ota^7-r-K>'^>^;b 

e> & s ^©sy* a ft MftKfr-oge^ c & 

* iiM§*M©§:Ky(> s (i£:A,£:&o 0 

(3) *7 > >7 l ^-* : f*ttt:*JWS*liEffifflJtA»6)*e> 
KS'J* 2 HllelMMIEftfT 5 - i: t «t 5 7 V-7 V^±(D 

^fe D ©«$*7J*tlt^*7Jit C/N©f£T©iJ^ft 
#Px.Sdi:AST-tSo 

(4) ^©jfffiastt-r^Taeig^cwuT, «*. 

<£5^ y*;^^8S&4f©ra^«fflC«fc^TfT-5 & 
!g l©t^*^©7ai-XKTU'-7>7 i ^-t3l,e.n 

Sotofcv^n &&4S#t> jfl ffii&M© & to© -b > -y-* 
3U±«^»©&fc©*-*-«*-«j4&Bi: l,te^o 

[0 1 13] mi©3fcSEWIt*5V>Tg/^2Sffi^ t tS(l 

*r>^7"»^t©HT-ic8©^i:^efttt«[b, ft 
8©^fti!fl 8C*ltSa i nA0 c i^«;A-rSi:i: 
»8©»«*RIt<jRl 8C*WScosA^ c i 
CttAl/TJBS-rfttf* g««C*V^Ttt»8 C*IJ5 
t an-l©ft»ft-TSC:i:J5:<, ftl8©£fflds*SS 

fflMiE©^* e> ra^jt^© & 4f)©tg««iE ft g mm 

> l««9©ffifflMiE*fT5Stt*©«2 2T-*^nSo 
[0 1 14] 
[«2 2] 

FCIi -Ii +Qi 



Qi) 





Ii 




Qi 



[0 115] ^Ctv Wi 2 2©£i2ttft*|?iIE&©i# 
g©T>^^-^©SfS^-^^">Hff^©^^ b^S: 
Stfc-rfi^JT'ifc t), ^©*?a©^ 1 J«tt{4ffl«IE©fe*!) 



>h-«^©-<^ h;uft*t3-rfT^JT-afeSo fc«u ^IS 

SgfgfS^T-SI»ftfTd©T-{i'oC<, {iffia^fc^S 
7>7^iit?ft0iJ;U£ A 1 U C©7>^^-^A 1 
tiSgffff^i:, ^©fte©T>7 L ^^A2 75SAN 



(17) 
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r i 



S6^e>, &2 4©i£M^£ffl^T&©Sfc2 3©«fcd£ 

[0 1 16] 
[^2 3] 



Q'i 
i = 2. 



= F(a,).F(a.) 

3, N 



F(cosd i, s) F(sin<J i, i) 
-F(sin£i, i) F(cos<5 i. i) 



li 
Qi 



[0 117] Wi2 Zfrt>WhiPtZ&o\Z, Wi2 3<D£im 

com 3 rs&tm 4 w© 2 o©ff jy©* t » u r 3 *i 

&fiB»«ffl*F (ai) • F (ai) #*>*^T^.g>o 

o s 6 1, i Ji®IWfi<J£ JI3 «fc D & 3¥*9fit£ 

F(aiaicosffi,i)=F(ai) • 
F(aiais in<yi,i) = F(ai) • 
[0 119]»2 4*Jj*3i-rSO{±W.TCDaaK«tS. 

ffiil^SfcU ^n-?tlO¥*4avr (u) , av 
r (v) &©$? 2 5 ©J; 3 fc:3Sfc-r£ fctfT? 

[0 12 0] 
[m.2 5] 

u = a v r (u) + e u 
v = a v r (v) + e v 

[0 12 1] ' CT\ eu, evttWnvV^Ai 

Jsaa^^^Tffcaah&ca:, f (•) tz^mwm. 

ifl7^;i/4'oeaH»"Tf»5*6)s »25J;t), &©& 
2 6jW*£-T4. 

F(u-v) 



[0 118] 

[«24] 
F(ai) • F(cosdi.i) 
F(ai) • F(s i nffi.i) 

[0 12 2] 

[«2 6] 

F (u) ==a v r (u) 
F (v) =a v r (v) 
F (eu) =0 
F (ev) =0 

[0 12 3] Z.tl<b<Dmmu, vCDffl-e, &©$(2 7# 
[0 12 4] 

[»2 7] F (u ■ v) =F (u) • F (v) 
[0 12 5] Wi2 5*Wl2 7 COfeSatttA LT\ ft 2 7 
&»2 e&JBVtag&TSfcx *©i2 8^#5:fc^ 

[0 12 6] 
[»28] 



= F((avr(u)+eu)-(avr(V)+ev)) 
= F(avr(u)-avr(v)+ev-avr(u)+eu-avr(v)+eu-ev) 
= F(avr(u)-avr(v))+F(ev-avr(u))+F(eu-avr(v))+F(eu-ev) 
=avr(u)-avr(v)+avr(u)* F(ev)+avr(v)- F(eu)+F(eu-ev) 
= F(u)-F(v)+F(eu-ev) 
[0 12 7]CCT% 7^A^eufcevttI^I: 
ttjfc-CfflMtffc^fclKiS-e^ *Jl6>©lffl©fflSffiHia 
mR (r) tt«fc:0-C*4©t?, r=0i:*j<ci4:fc:«t 

1 „T 



[0 12 8] 
[»2 9] 



R(0)= 1 i my^;_ T (e u • e v)d t = 0 



[0 12 9] cfttt (eu • e v) ©HSRB^tfSffO 
T'feS^fcSr^LTl^So tot, F (eu • ev) = 
Ofcfct), cnt*2 8it)jR2 7#jfcfcU »24tf 

j&ai-ra. fcieu »2 4*siDS5v^»flCTjsRi:rsffl 



[0130] -is, m.2 2<Dmn*&m(D-T>Ti-m : ¥- 

A 1 ©mfiE{3*3WT 4> §7>g#i:©F^T-fTO d 



(18) 
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©ft 3 Oifif&*)M.-Oo 
[0 13 1] 



I'l 




Q'i 





[t3 0] 
0 FCI^+Q, 2 ) 



I i 
Qi 



= F(a, z ) 



I i 

Qi 



^F 2 (ai) 



I , 

Qi 



[0 13 2] ft 2 3tft3 0<fc!K GT^i-fRttiS 

M©7^;u^m*F (ai) (i=l, 2, — , N) C 
Jfc0Jl/rv^3 R2 2i:R3 0©«JM&£ 

vtzikcDgimmttM^mti jt£Anc a a t.ifi 

HI 3 C*tt Stfcffl^MiEffl 4 4 hSUttJEffi 4 5 tt— fit 
ArTS So fc£U !S*I^ftai©5>^A 

e a 1 fcjfelrVC, 7>f;i/*UWjF (ai2) ©itH 
£ft2 8 i:l«I«CfTO^ &©R3 18<95. 
[0 13 3] 

[ft 3 1] F (ai2) =F2 (ai) +F (eai2) 
[0 13 4] ft 3 1*>£>BJ§ § 

M<g^«#^**#tfcS/NjBM]£^»£fc:tt, ft3 1 

©£H©£2«#*i£-es-*\ ^ot^ m3o <Dmm 

^imSqE-e-Ts Sfc*/J*2*&fcJ:S@«MIE*fTfrfc 
^±§£r(i, »8M»1 8fcffloS»&i:»2 2MK 
3 0&fflV^«-&T-tt^(±[BlDT*fe5o 
[0 13 5] <SB2©fgafi0i>igi 5tt N **WC«S 

lffiBEi§Jl£«©§eW©— »S5j*-r7*D y ^H-e*s. 
£©Sg2©ilWJ©^BiC:feOT(£, P&£-5 2-OfflT' 
>5^Si§^lfMftT-^T£ffl<frs ©RaciS^—;* 

(i-ftto-fe, *ffv\ ■zo&tKDmx 

»*4> mnwzmivmmmvztitmbx&Zo z 

«fg^*fft it #fi A & s «t a c lilffi^-r 5 £ 



[o 1 3 6] 01 5©*difct, mmmm^9M(Dmmm 

$MESQ D - 1 755 Q D - 9 ftfflf* 3 i: §0«ffe 
ot, ^n&*BI»IMjk»iaBQD-l^SQD-9J:5 

So 

[0 13 7] 01 5lCijVr«fc-5C, *P|qI«Htt*lHlttQD 

> Kfflre 1 1 , q i ttRti^fiRs 8 i Rxmmmsm 

MIE0E&PCA- lfcA^StU *PW»«[IhIBIQD- 

2 * e> 7 y^-rm^ a 2 c w^-s bese^— ^ 

1 2> Q2ttffi*8{LL*gHMIE[H]S&P CA-1C 
A^^tLSo »IT, ip|s]W^(lISSQD-3^e> 

m^^tit^Ty^^m^A 3 tn-rsia^-^y^y k 

PCA-2CA***U *lRiai!tft«lElKQD-4*»6)Hi 

jizntzTyTj-m^-A 4 cii-rsifi&^-x^v km 

^14, Q4«lB«ffiffl^»IEIIlS&P C A- 2 CA**ft 
So itfe, i(S|RHBtWftlHlBSQD-5*6W**ixfe7 , > 
^i-«^A5(c||-rSia^-<-^^-> Kfi^Is, Q5«i 
[HtfBi^ig 8 3 SOTS<iffi*g^fflIElBl!?SP C A - 3 £ A 

ti^n, mmmtk%L®ffiQv-6frt>iii±i£ntz7yT 

ti?A 6 £Wr§iI3t^-*^> Pflre 1 6, Q6«ffi 
iBtefflM«IE(5]S&PCA-3lcA*^nSo *e>t N ip 
|5]#3f&i£[§]S&Q D - 7 fr<b&}}$tltz7yy'j-m?-A 7 
Cirr.5ifiSS'<-;a^> K®^- 17. Q7&i5ffi-£r/$f§8 
4»lFffiB(ft*IS«jE@BIPCA-4lCA***U ipRI 

^«@esq d - 8 *> e> m^ntr >^^? a s k 
iRPCA-4tA**ns. mEfftmsi 

0S&QD - 9 *e>l±l*^nfc7>rti?A 9 t wr« 

m&^-z^y k« ^ 1 9, Q9&m<mmmm lEiusgp 

CA-5CA:fr£tl3 0 

[0138] JgtIffitB^MIEtHlg§P C A - 1 tt, ViqjQ 
tWRBKQD- lt^Atl^fltzTy^m^A 1 Ci 

^-«?A2tB|-r5il^-^^'>K«^l2, Q2S^ 

jt^Aofctf)®^® 7 &m^xm&7> : rT 
m^mo 2 ^<D%mm^<Dmmh(Dtz#><Dm.mT&mm 
(ft 2 2<Dg.Wiftyi(DMm) sitwu ttw^nt^ 



* 

(cffifflUMIE U froff! 1 ©HS£0"J©iHa«iE 

as 4 5 i: muz, jjm* Ltt^mm^mmtzttm 

ncH-rsii^-^^'yHff^ii, Qii^ treats 
atsiEiHiBPCA - i ^ea^^nsafi^— 

SlJ««ffifflM»IE0»PCA-6CWa-r3. a*, 

[0139] mm&.mmwiE\B\ffip cA-2it vrom 

»«lalttQD-3A»e.X*$nfe7'>5 ! -^-3R?A3lcH 

^-SR?A4tH-T4itSE'<-^>K»#l4. Q4^ffl 
ffitaffiffiHWIEIllSSPCA- 1 k|BMSfCjg$HjWI 

ffl^fiK^8 2{ca^-r§o Hffi^JESS8 2tt, 
*?A3t||-rSifi^-^VN->Kff^l3, Q3^s & 
Hffiffl £*f lEIIlRP CA-2^6>tii*^n-5 ifiS^-^ 
H«^fcSBIffl-&fi8LTfifi(fitfflS«iEigBP C A 

[0140] ££ttffl£*f IE[!feP CA-3lt VmJtH 
tftSEI&QD - 5 frt>Xll£tltzT>7 L j-mi L A 5 (3 II 

^-SR?A6lc:H-r«fi^-^<>H<i^l6» Q6^^ 
fifi{fofflg»IEiaePCA- 1 £H4K£l&«tt*l 

S*?A5CHr3iI2E'<-;*^> KfS^Is, Q5^s S 
ilifiEfflMWIElHlESP C A- 3A^tB^^n-5fi^-^ 

^ > h «^ £ * nm&m u t raffi-&riis 8 7 a vtasffi 

^MWlElelESP C A - 7 C tB*-T S. 

[0 14 1] fiH{£Cffl^«IE[H]8SPCA-4(i, ip|S]W 
tWft@»QD-7A»e)A**n&7 > >^ai : fA7K:BI 

-r?>ii3^-;^> h-ft^t 17, QyS^P^-rsT^^ 
^-^AstR-r^ias^-^^^yHfS^is, Qs^ffl 

i^T, JBfi<fcK£*fIEI§W&PCA- 1 £HHRK:£IKftffl 

^?A7nw-r?)ii:^-^^N*>Kfi-^i7, 07^, s 

Bffiffl^WiElHlKP C A - 4 * e. fctJ^ £ n -5 DKS^-^ 
Ji> Kflt^fc*^ffl^fiKLTRffl^)«S8 5&tftg<i& 
fflUMIElHlESP C A - 5 (rffi^jT?). 

[0142] JgflSftfflMiflElHlSSP C A - 5 H0ffl£- 
fiKS8 4A»e»Ui*$n4tt3JE'<-^>l t e^i:, ^Ib] 
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(fcna*HEiii»p c a - 1 1 mmicmm{iLmmiE>i!m^ 
ss p c a - 5 & h mti $ n z m&-<-x ^ > k t s 

l^ffll^SLTffiCIffitBilWIElHlS&P C A - 7 (CJii;fr-r 

^> o 

[0143] JBtifirffillMlElHlKP CA-611 RJffl-& 

^t, js^fflMffliEiHissp c a- i tmrnzmmizm 

m&j&mz ecuwrrs. isiffl-&ias8 ett» laitBi^s, 
S8 lfrea^arn^ifix^-^^vKe^k, 
fflSMiEHiES p c a - 6 a>£ tB^j £ n £ e^-* ^ > 
k t z l x masons 8 8 jsixmmmsm 

MIEIhIS&P C A- 8 KtB^-f 

[0144] mmmmmiE^mp c a - 7 tt H 
figis8 3*»e>m**nsia2!£^— ^^>h«^^ piw 

v^t, m.mmmi§iE®mp ca - 1 kiiiflitisd^a 

ffl^f«S8 7Cai*tS. Mffl-&J«lg8 7tt, 

S8 3*6m**nSia5E^-^>HM-f-i:N Igfifft 

mmmiEiEiffip c a- 7 ti^biiitiztizm^-x^y 

F®^fc&Hffl^J*UTfi«ffiffiSMIE[slB8P C A- 8 
[0145] JSti^SMffllEdlESP CA-8lt Wffl<& 

jEjgi§8 e^emA^nsifiSf^-^nv mm 
or> mmmmmiEMffip c a - 1 ktsMttig^ffl 

ffl^j«S8 8tcaj*-rs. PIIIMS8 8it IrJ*I^ 

sis 6f^tatj^n^m.^-^n>^m^h, mm®. 

±83Hffl-&riigg8 8^e>ffi*^nSi«3?^-^^-> Kff 

^tt, m 1 (Dm KDmmmizmt^mm^m 4 t^tti 
[ 0 1 4 6 ] m 1 6 fct, ca 1 5©igei{aMif ieihis&p 

CA-s (s = l, 2, — , 8) 0/D ^^BIT-$)So 
o©12 1 6 <Ofi«ffifBS«IElEie&P C A 

- s fct, mi (Dmm&mm 3 ©jgoi{iffiM«iEifliiep c 

- i tJt©EUTWT©^S^So 
(1) ffi*i2ii^»4 0attH 2o©7>rt$?iS 
XJF j tHfSil^-^^^ H®^ I i, Qi^I j, 



# 

%mm^ ft mmt -r z> & «>©s« 2 n fc g&fi^jg 

IK (»2 2©««SffJU©SJR) ftfWU ff#Ufc£« 
ff JU5**^trSg«Mf5>JSfifcfflSMiE»4 4 afcffi^f 

(2) (ftffigffilEtf 4 4a& (ftfflgffilEffi 4 0 a * 6 

# £ ft 3 ifi£^— * / * > K «^ ft £tfl "T 3 £ i: £ «fc ^ T 
&fflMftffiiEbTSti«iEa5 4 5Ht±i^^-3 0 
( 3 ) 4 1 SlHft/h 2 USE] ffiffijEffi 4 2 ftKWfc 

as^w 7743 ts*i«iEgP4 5 t&m 1 

[0 14 7]{J^ 01 5©jg$i{i*BM«IElH]if§PC 
A-stt, Hiraafflftiftll»QD-i*»&A**ftfc7 , > 
t-^-SR? AiCil-TSiS^— Qi# 
l>*^-r-5T>^^-^A j £88*363^— K 

fi-sg-ij, Qj^vifi^^ofefeom^o^w^ftffl 
u tt»bfe^»fT?ys«ft$tr^ff^ji3a^uTT 

y^^-^?A i , A j O 2 o©'*— Fft^tflBJffl 

^TtgjiiiEffliiiEMSftiifTb, ^kms*©^-;*^ 

>Kf8^Ici, QciftHffl-&J*» (8 17JM8 8©1 

[0148] W±©lfl 2 ©f&G0l©!g<etirffiMMIE(Bl% 
P C A - s C*V^T, 0 1 5©tgiHffiffl^SIE[H]S§P C 
A- 175SPCA-8(C*5^Ts lRRBflS©fc»©g«fr 
5Uftffl^3S£»»*ft»2 2OT»3 Oftffl^Tfj'SJ: 

0 fcfllfifc III 1 6 ©ffifflMMIEgP 4 4a £{B« 
*HE8B4 5tft-fWb-#-«Cfc^*3. CO-ftft* 
ftfcflSJEfi-Ctts |^ffl{b©&»©{ft*BS*iIEi:iS<I*iIEft 

1 ic.fcoT£®£ftfca*©S««^ft«*Jt^J«b* 

■ommmiELx, -smzntz 1 o©g®e^fta«j-r3 
i(Dmmm<D®mhmm.K., ^xvcD^oiz-m^x^x 

Oo ffifflUff/EgB 4 0 afcfc, 2 0©7>7 = -^-^iSt>* 
jCH-fSit&^-^yh-fi^Ii, QiSWIj, Qj 
CIoMt2o©7>rti?i, j T-gfI£ftfc§{a 
®^©BWFfii#BSffi,jft»7ftffl^Tlt^U 

Jt«BSt*a©«^(ftffiS<y ci.j (ft8# 
AS) ftffiffl£MIE«4 4afc:tHa , r3. &^T% 
MIEa54 4a(i> GtflS*fIEgf5 4 0 a*>£A££ft3tf 
ci,jtS^^TSffi>'^^774 3*»e>A^^ftSK3? 

H«^ftsa*t*ffi*as<y ci, j«w^ffl-r 

ZZ tC<t^T(ftfflSft*liEb-rtB*B»iE«4 5 fcHtfj 
[0149)^2 ©|©£0iJ©*iJ£fct, % 1 ©UttWCtt 



(20) 
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«UTWT©a»)Tffe4. ftl©£SE0W::mvrtt % ± 

^ttc*t*s(Scfflfttmcu «*ic3:i:«>T**ttPffi 

-SmtZtzisb, — »g®U^i'©fit^*&tt5FS^©» 

s 7 ^^-jihto* o fet§-&K ^e© 7 >^ t*?c«b 

: ?«ttC*0'4fifcHifSt4.«Wft2ieUT bSoi^ 

#fes 0 cftt^ur> m2<Dmmmx-it, w&t^t- 

^-jR^lfflfflffifflSftflfff-r 4 - 4:4 < ft£^© 2 jr^f* 
«5HT?«^Jt^ffl'&riJftff^TL*5&^ {Sfc-gflg 

zotzsb, m2(Dmmmit^i<Dmmmizitm^xTy 

^^sR^aif^ftt^^ftSEIiSaillCttBMSCSfiv^ 
kv^AS. fcSU JSl©iail«K:*v^Ttt^ Sflii 
IE* J ±T©7 , >7 l ^-3ll?»RTf3£5>Ji!!a7f*S©C^ 

u %2<Dmmmx-&, aaiogz (t^^jih 1 

IK) SB^0*;£»*ia£J^*3^jW&»K *S*i:L 

T»nti^iffl««ft<as. 

[0150] <H3£fi?iJ 3 >0 1 6 fct*%l!l3£ffi3£ 3 © 
IHS60IJ© S » If- Affl KSasSM©StegB©— SB ft 7j%t 

■7wi?mxibz>o z(Dm3commm^^xt±, 
>^^?©s«ft-^ft2^©B^7-u^^ (f 

FT) XI«7-'JiM (D FT) ti3v;^tr 
-AffM0ES9 0CA*U f#e>ftfe«$tMfll©t:-A 
fH^-BE- 175MBE-M©4»*>*k tf-AatR[iES9 
l c i ^fS^^jg-r^fc^tr-A^fit©— ^fa©ft* 

flORLfii© tf-Aff-Sg-B E S - 1 E S - L ftjlJR 

Ufc^, ^ft?>1S^©bf-AfS^BES-175^BES 
- L©|ffl"TffiBffiffl^*tiEllIBP C A - 1 75MP C A - 

(l-i) iz£.r>xummmmiE!im*m\ ^ut 

Hffi^«ffi9 2CJ:'3TliB^(S (e^Jt^fig) ftfT 
T 3 ffl^i&M ft fr o i 4: ft^t h UT V ^ S 0 

[o i 5 i] lai 6t*^t, ^;^t:-AffM[eiM9 

Ofcfc, #ip|5]^StIfl]SSQD-173SQD-N*^©S 

fgifi^-^^-v'yKa^-ii, Qi (i = i, 2, 

N) fc N #S«ft3f^©Sf*f^JS©lBfflT"gfST-§3ct 

a t ; ?i&jfctf>e)ft&jgj«-r^*Bf*©fflRMffl©t:-/> l 

«-^©#±tr-A©^[p]ft^t)'r*[Rl^^ h^dmi:, 

se«-^©sfifflaaRf rtca-ii^ «^Mf®©t 

— A*e)42.v;^t-A©&tf-A*#ffiE ImS^* 
EQ„, (m= 1 , 2, M) ft«»UT> tf-A*|^ 
{BE I m SUfEQ m ft#-r?)tf-Aff-^ftlf-A3lJR(HlSS 
9 lttBAtli. ?ttt>%. #S*©S!l**|qlC»J© 
U ffM-r^#v;i/^-tf-A©&tf-A©ffiifcMf@©* 
(qI*s^^?)^*«)e.ft^ ifte»©*rattflf^©JS)S*»6^fc 
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tZOfilft** h;i/di, d 2 , -, d M (WT, ttflU 
T^dnSr^-To ) T*3t£ft£. ^^T\ Mtt, 7L- 

oKISS^nS^lpI^ Wl/d m ©&T*&oTs $?£U 
< li4U±T-fe-='T* i rD7>7 1 ^? A 1 ^SANOSfc 
NWTffl»T'65, 71/- 7>t± KD&Ty^ 

j-m^A l^SAn©(uS^^ h;i/r!, r2, — , r N 
(Wis MLT^r n ^ftt„ ) &±imfe<Dm& 

N 

EI™ = 52 exp [j (am.) 
n = 1 

[»3 3] 

N 

EQn, =22 exp [j (a™*) 
n = 1 

4] amn=- (2tt • f r/c) • (d m -r n ) 
[0 15 3] iIT\ cli^t-feD, (d m -r n )fct 
#|p]^ Mud^ta®^* Wi/r n t©i*tf»T-fc£o t£ 

[0 15 4] &i>T% br-ASi*RH]S&9 ii£> v-;u^h: 
-AffMle]E& 9 0 fr&Ui&SftS tf-Afl^B E - 1 75 
SBE-MO«a»Mffl©KT-A«|WBE IbSVEQ, 
CD-^IUE I m 2+EQ m 2 (m= 1 , 2, M) fetHf 

*#-r5m*0«»LfflCDK-A©^BES - 175SB 
ES-LSfflUfeft, -?ft£}aifc©tf-A«^BES 
- 17JSBES-L*raffl^dlS9 (L - 1) « 

©tg*lfirfflllffiIE(HlESPCA- 1MPCA- (L- 
1) Iz&tltZo :it-, Ltt±IB1«RMWT©a««!c 
T-£^T^«>#i«>e>ft5o &:Jb\ bT-A31fKH]S&9 1 

tts SfSfS^©L/^;i/* s ffi*?)Tfs< s/n©s&»3&s« 

&^X&^ tf-A»#{t©-3lfa&ff|-*L-?:o£#> * 

^fct i ft c pg €> *\ hr- As^ffi©^6*ffS c *tef s 

If- A*#fi©-Sffi©¥^«$:t1-^-r -5 «fc -5 C l/T *» 

[0155] a^©t:-AfH^-^'Ssa^;©b:-Aa^ 

fB©-S*0£#-f S bT-Afi^B E S - 1 ©iS^— 7, 

CA-llCAMtU 2#g{C*£&fc:-AS^fI©— 
*W&frf S fcT-AfS^-B E S - 2 ©jfiSS'*— * vt> H 

m^tmmmmmiEmm'p cA-icx**n, 3 # 
@ c * $ & a mwm<D - mm z m r z> tr- a «^ b 

E S - 3©HS5^-^^*> F4I^tt£tlttfl£ttjOEIs]fi& 
PCA-2£A*£ft, JSlTEHRfcUT, LfBC^ 
tr-A«^fa©-^«l$:#-r 5 t-Aff-^B E S - L 

©fi^-^N-y KS^fcM&Httffl£?itlElalftP ca- 
(L-l) KA*?n5. ZZX\ jg^fflUffllElHlSS 



LX. v;u^hr-AffMH]SS9 0li»T©S(3 2&tff!t3 
3£ffl<^T> •€ft-eft-^fig«I^T-*^ftt±IB§*fpI^ 
* h;ud n tc#j&S-r£«&2N{®©t:-A*!IMttE I„>S 
tfEQ n £iiSWl/T> tf-ASI^HE I n St>'EQ n S:W 
f^tT-Afl^t:- ASSESS 9 ltttJ^-T-So 

[0 15 2] 

[S3 2] 

] • I „. m= 1, 2, — . M 



] • Q„, m= 1, 2. M 

PCA-s (s = l, 2, — , L-i) ii^2©HSS^j 
CSttiH 1 6©fi«{a*ISSIEIlBP CA- s £|pj*i 
£JSfiJt£ft£o 

[0 15 6] Sg3©5tSgW;::fcUTs &|gffitl^ffiIEIl 
RPCA-ltt, «ip©S*tf-A{i^BES- 1 ©ifi 

$ &m^x e> 2 o© tf- Afg-^sr [Biwb-r-?) t<*© 
^fT^j^a^5v->T cift e> 2 -o© tr— Afa^-©^— ^^*> 

U fr^>m 1 ©5^0*J©tS4S}SIEgf5 4 5 fcl^flHc, ±13 

^©^-*M>Hfi^£|affil^§9 2CffiM§. * 
fe^ ffi«ti&H£MlEl§l»PCA-2BU 3ip©»*tr- 

Afi^B E S - 1 (DW&^—XW Fim^t tf-A{f 
BE S - 3©it3£/<— HfS-^fcSrfflO^T, j®4S<£ 
ffl^HKEEJBPCA- 1 fcEWfc, £fettffl^«&iEffi9 

g§9 2fcH«rr*. eiT, |3)«tUT. fili^ffl^ffilE 
0ESPCA- (L-l) tt, «ip©fi^:lf-Afg^-BE 

s - 1 om^-x^y h-m^t tr-Afg-^B es-l 

©il^-^/N*> Mi^h£ffl^T, S*g{4ffl^MIEIl] 

kpca- i m.mmmffijEwm$:nftis 

ffi±ffSo |p]ffl^S9 2{±, A^^ftSa^Lfi©^ 

n5{cm^rso 

[0 15 7] JB3<oHtti«K:*v^tt, ffi*)fi^^JS© 
tr- AM^fflfflffiCflhffl^T ©31tR^ftfc t-A 

*)®^^jK©^;§^br-Afi^^aip©§@ff^-t ut 

ffl^T, dftSSipt UTffe©a*ft£ftfctf-Afi^© 
S»IE»tf|i^B£«©«*tt-tft-t*u r (M^bfct 



(22) 
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g§9 0#tfbr-AjI*RlI]S&9 1 Srilip-f 6£<S#&3. 

[0158] w±©^ 3 <Dmmm<Dim<mmmiEm& 

PCA-s£:fc^T, 01 7©S<I{4*IM}fIE[H]8§PC 
A-17JSPCA- (L-l) {C&^T, mffi<b<Dtzi£> 
©g&fi^ffl03£glS«¥£fS[2 2MS3 0^U 
T *T 5 <fcofC«f&L 01 6©{ifflMtt]Eg|5 4 4 

ai:ffi(iffiIEgP4 5i:Sr-Wb-r.5-i:* s T-^^„ .r© 

7->^i- 1 fc J;oT§fi£ftfc«8(©§:f§fH^£S*it 

bt &<£0, (5ifflM«l^a54 0 afct, 2o©7>rti 
^iStf j tS-rSiS^-^^*> HS^f I i, Qi&Zf 
Ij, Qjt*-c30-C2o©7'>-^^-3lTi, jX&mZ 

j (»8#jffi) £&*S^MIEgB4 4 aCfcB^-TSo 

T% lifflM«iEa54 4 aii, ffifflSif lEfiM 0 a *> 6 A 

zti&m&^-z'^ vm^&MemgtiLffl&s ci, j 

fi H-Sfffl-T 5 £ i: C J; -3 TiSfcfflS **KE bTH4i*f IESB 

4 scarfs.. 

[0159] ^3 ©*S£0!l©?iJ^{i, m 1 filfS 2 ©^ 

js^jtitstbTWT©®t)T-feSo miRvm2<Dmm 
i ss^ii D©g©f§^M^«£it#/j^ < * 

t£±EA s fc 3 © £ M U 3 ©USSflaiT- tt tf — A 
^J*[elK9 OStftf- ASSESS 9 1 K J: !?§«{i^f*t 

m^T>y L ±m :: F-WLCD±^ifirji\,^tX'$)^ 0 £tz, 

^v^^^* s S'j©^(nj* s e>sy*ufe«^ mi&vm 
2<DmMmxiz'ent>&±x&i&^£o t-rztzisb, & 

<^o fc£U ^lSJ>*^2©^S£^JT-{±^:T©7>7 i 
* tf- A©2j |pJ#ft**iJf#£ & £ i 5 t e-AJBfifcSff 

»*fia*bfcs*-eias»fp*fi : -5CDjc»u m3©n 
-r s t ^©^[pKc j; -p t b s h o o hub 



[0 16 0] 

fe<D®m.wAkx : >m LxmmzntzmwLOTyTi-m? 

ti>ht£&7V-7yTl-*®m-t%tzlSb(D7}/—7l' ; T 

■rm^x *ti?n&m $ titztmLo&mim zzti^n 
&m<Dm&&m{mzm^xm^m#-r 2 o©s 

^-^/N*>Kfi^(c^u ±nm%i<D7isTi-m? 
<do%&2 -o<D7y?-i-m=?-?&<D$:mm^<Dmmb(Dtz 

mtm2(Dmt^m^x. ±m&2-?<D7>Ti-m?m 
©sit fi^©^ffin©iESft t &fi®fg©« t ttm -r s 

±iEH 2 ©ffl±©^ 2 ©t 1 -* h±fB& 2 o©7 
*?H©Sff fg^©ffitBH©*Kfifi i: &£Hffi®ac it 
m-r&±VB36 1 ©«±©fg 1 ©t 1 -* t£ffl<^fc 2x2 

©gftffwesu ±izg.m$titz&2-o<Dm5t'<-x 

A> Kff ^{3S-^V^T±I2^ 1 ©^-^ fc±IB^ 2 ©t 1 
-^^&tfS[b, ±IBtt»^nfe^l©^-^i:^2© 

1 ©^-* i:±IB5**n&« 2©^-^ fcCSrSC^T 
±iB^fT?iJ©5^^tt»L U ±IBtW*n&SESlfT5U 
©Si^$r^tr^a^T?'JSrfflV^T> ±IB# 2 -o<DT>7")- 

m??$(D%m<mitmm u ±mmmzntzmL<D 

[oi6i] e^^Ts eiT©«fS(iD«»s* 
f *. 

(1) ^2©t*£3fe«?!l©«toK7-f-hVt^^;i/-7'S^ 
ii^T-^^ e»tJ^tct-5.ff^tf-A©IIS»f* s ^U-C 

jkst 1 - ^ t- * titz&mmtt mmm-t z z t # 
t-^-sfe^ mmm^frotz&><D^mtnYv~-yif 

ZZt&X'gZo 

(2) ^2©t^*^J©<tot>'^-HVN*^^;i/-7 - ^^ 

l-3ffl7>7t*?SD©«6SStMI 

^t5;i:i!) s S:<, 1 ©Se*^J©«i:o 

*%ftzti^tz&>mm<»M.ijU(DU J t\tsi ire j; 
©^#^»iiMMM©s«^ if* a < v mum^mmm 



- k ©a«*5«©»^, u ></(S^ ( 7* u t- > ^ 
«T? &m x. tf fifi^- * t* £ a $ ft & sen* & is&ft 

flit" -5 A-^H*tl)^Tt»y7 
[0 16 2] ±I37'L'-T>7 : -^-CDEMff$«{C* 

■3i^T\ ±f3ft-ff£ftfe«IE#ffl§£±§3iEgff*tt©® 
lc0»S«SJ:-5{w±IBSW$ftfc»iE(ftffi«*EI*Mt 
iEU ±E@^IE3ftfc#i*IEffiffl«£»3^'r±8B 

N©ffiT©*S£fflx. 5 £ i: ^T- §s S®ftttav»M 
SH©&fb£te <* - * S T* £ 5o 
[0 16 3] ±gaaj»©5Wg©^*HIffl^L, 

©M^^^t£^&fr?0£fl3^^±i3ISI&©fB^'©'5 tb© 
# 2 -oogfiff ^©o ■£© 1 o©§{8f§^£ffe£©§{i 
« t IrMS i: * 4 «t 5 t U ±f 3g& b & ^ Sf§{9 
•*f i: ±IB£» U & Sffff ^ i: ©fflt- & S 2 oogi ft 

±sB|B]ffl^^©SfS/i^A s 1 -oCfcS * Tf* 5 fir £ 
2: (3 J; t> N Hffl^jKSftfc 1 o©S«fi^S:m^-r5o 

^mmiz & it § mm&m c sxs-r ^ t * k±-t s 

*ft4EIB«a©SS[P*flftBlv^v , '*S. 
[0 16 4] ±iB£ft£ftfc#2'0©flSSE'<-;* 
A> Hit ^C3i-30T±IB£ 1 ffl^-* fc±8B» 2 ©^ 

iftftBf3E©SfcW«JK©fl6H-ca«T? £ 5 <£ o iz^&b&tb 

e>ftfc^-r^*Bf^©a»fli©tr-Ao*±tr-A© 
Siqifcs ±ffiSfgte^©3fiffil««[i:cas-3^-^ ±13 
89W1© K-i»«JMBS8lf|t bT±f3#^- ASCIIS 

*ft-eft^frsw»©t-Afi^ftffi*u ±i3ai^b 
&«*© tf-Aft ^-©cfT-ft^© Ammt^-r & 

if— Aff^£$tr<fc t) * bT- A*|?-fB$*-r sm^ 
g&©t:-A{g-s&£MRU ±f3ft^:©H-A«#ffiS^ 
■f 3 t-Afi^^Sip©Sff ft ^i: U ±f3tW;*ft£ 
SE»fTW©il*ft^a»fT5iJftfflv^T±iB»P©SWi 

ia^cflb©»&sftfc«»©g<i©^$Eifflflsu ±tB 
«BR©aa«^*isiffl^jsuTS«ffl^stH*-r5. -r 



(23) 
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^M^**tt©]« ^ tf- Aff^ Sr^fig bT * UX * e> 

<4ffl^©MiE<&fTofc«>, &T>ri-m¥m<D$:mm^ 

i>o ^^ z F#^* s S'j©*[pj* i e»su*bfc»^ 
tr-A3M*C i ») £fte>£&£gfi£F«aftJ3#grr£fe 

[0 16 5] ±KEIffl£j«-rSiSfliffcx ±I3« 

»©s©ra*©#9 u^nc zn^tntm-rzmkvm 

f9T?*ft-eft±SfflfflR©SM®^**9fi-r4 - fcC «t -a 
Tlfi««iEXttaiW<)&jS«*liE*««:*ftS©T, 

£,m<D£ib b fc g(g ff^© |Bl*|-&fig{C * (t S 

©sitt <t s 7 1 - s? > t: t «t t) & 7* >^ ^-sr^hi 

^Mt*Jt©l£Tfe#PitS^ SHaEK©&flsS 

[0166] ±83» 1 ©t 1 -^ fc±8B!S 2 ©t^- 
*S*gSC±ffiSHftff*l©K*fc bTabT±!3^ff 
?U©S3RStH|C-r-5. *b<(±s *e>CH ±I3tf^bfe 
*«ff9UfflS3RS*trlQftff5>JSfflV'>T±83a«©S® 

ff^-© o *»0?ir^© 1 ocDgfifi^Rfc < fte©a^©§: 

if «^^±i3m^© i oceeg-^KHfflfb u ±i3m 
^© i o©g©©^i:±iaraffl<bSftfc«»©s®®^' 

raffl<b-rsi:*©fflv^5^tftff5ii©ajR©tn«)««)"r 

[0 16 7] S&C, j£{§«^£«l&©^{if§^£|5lta 

mu ±i3a^©^fifi^Ss ±i3ttff^ftfe#ffiiE 

(S«B«Xtt±iBlHl»lf IE*ft&#l«iEffiffl*« IM b 

t ^ft j eft±i3a^© t- y^i-m^ e> sie-r s ©t% 
S » W c % fi t: - a £ so * tr - a © * [ri (; ft ft 5 ^ h # 

[0 16 8] <* &Ctt, *«Wtt«T©W*©»*** 

( 1 ) T^^^-sR^csjymiiH^wiaiHMWiaiHA*, 

igT-ssfctos 7*>^i-^©iEa©gajS* s ^:^<^ 

( 2 ) W±©« fcfc-f -^T gftfl^-©^ ^ 
^5QS^ir©ff-^5[LSt«tT>-rfTofctt), 7>^^-«^ 

«^©v^^DS»ffl»^>||lEjS«cofca&©-b>-9-9it» 
b<(±»Sigit/©fe«i)© ; E-^-^^i:^'3> 
»j»»«*/j^b*>o(ttfli»f b-T * z. h ifi-c § 4 . 
[Hffl©1B#«:3MB] 
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[03] mi<Dt&mm.mmmiE\B\&<D7ziy?mr'& 

[04] H3®fiWa2«JEfflK:$*ft*h?>^- 
[05] (a) {iTU-TV^©^;^:*-*?© 

fc«&oss i cD*jst*jts«iE(fl5ffls©ifSt©ie#s^ 

-r^7'>x^?©IEB0T-$>?)> (b) JiT-U-T-y 
ft©S7 >7^Si^©fc»ffl3l 2 SffilE 

[06] 7U— 7>7^©&7>^ff£?©fc#>©^ 

3 (D^m iz sit 2>miEtiLmm.<DMmcDm&&frsT&T > 

[07] 5y*i;-Afc#7 , >^?R : fi:©n»£**" 
[08] 01CDi»tf-A«JSiiM»a{C*OTI'J* 

[0 9] B8fcH-©*f^fcfcT?©K-/xM*^£ 
*5 5 7 Vt^I* — >©B#Hg^{L, V V X & 

•So 

[010] 08 fcra-©*ffot( tx\ m&m^v- 
[011] 01 ©a»K— AiijEiamssBc*^T^ 

y 7 XB u f f * t. b fe t & ©S8i£$ 
«**BI$«*tt;C/NK:jfc«-5 tr-A*fie«fBBC»i6 

[012] 01 ©giJtf-AfflJEilM^Bt^C^TM 
y 7 7tM XB u f f — * t bfc i: £©$&&& 

***rit*«*Jtc/NK:^-r4ja«i*tt*3Sf ^7 7 

[013] 01 ©S»bf-AiflEiS«ilE«C*V>T«[ 
SliTop rSr^7^-^tLfei:§©^St«^ 
M***itC/NCW3fiHfffii:ffl«K©fcS©Si* 

[014] 01 ©Sttlf— AjfffiSl/SSEBfcfc^-tSI 



m^mtiitc/mzM-r z&mtm&m-ry? yx& 

So 

[015] *&mci%zm2(DmMmT-&zmmm7 
^^■rxD^^0T-ss. 

[016] 01 5©^{iffillMIE[HlSSfflXD<y^0 
T-feSo 

[017] *^{c^5^3©^Jigfi?iJTfe?)a{gffl^ 
U - 7 >ri-<D g B) fcf- AMMiiM^S©§ffgB©-g|5 
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